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wherein is -C(R2)= or -N=; R'"' is H, etc.; one of 
and R2 is -Z^-Z^-Z^-RS wherein Z^ and Z^ are independ- 
ently single bond, optionally substituted alkylene. etc.; 



Z^ is single bond, optionally substituted alkylene. etc.; 
R5 is optionally substituted aryl, optionally substituted 
heteroaryl, etc., and the other of R'' and R2 is H; -A''- Is 
-C(-Y)=C(-RA)-C(-R3)=C(-R4)-, etc. wherein Y is OH. 
etc.; RA is -GOR^ wherein R^ is OH, etc.; one of R^ and 
R^ is carboxy, etc., and the other of R*" and R2 Is H, etc, 
a prodrug thereof, a pharmaceutically acceptable salt 
thereof, and a solvate thereof, having an antiviral activ- 
ity, more particularly, an Inhibitory activity against HIV 
integrase, and a pharmaceutical composition containing 
the same, especially an anti-HIV drug. 
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Description 



TECHNICAL FIELD 

5 [0001 ] The present Invention relates to a novel compound having an antiviral activity, more particularly, a heterocyclic 
compound having an inhibitory activity against HIV integrase, and a pharmaceutical composition comprising the same, 
especially an anti-HIV drug. Further, the present invention relates to a process for preparing the present compound 
and an intermediate therefor. 

10 BACKGROUND OF ART 

[0002] Among viruses, human immunodeficiency virus (HIV), a kind of retrovinjs, is known to cause acquired immu- 
nodeficiency syndrome (AIDS). The therapeutic agent for AIDS is mainly selected from a group of reverse transcriptase 
inhibitors (e.g., AZT, 3TC) and protease inhibitors (e.g.. Indinavir), but they are proved to cause side effects such as 
15 nephropathy and the emergence of resistant viruses. Thus, the development of anti-HIV agents having other mecha- 
nisms of action has been desired. 

[0003] A combination therapy is reported to be efficient in the treatment for Al OS because of the frequent emergence 
of the resistant mutant (Ref: non-patent document 1). Reverse transcriptase inhibitors and protease inhibitors are 
clinically used as anti-HIV agents, but agents having the same mechanism of action often exhibit cross-resistance or 
20 only an additive effect. Therefore, anti-HIV agents having the other mechanism of action have been desired. 

[0004] Some integrase inhibitors have recently been reported, for Example, 1 ,3-dioxo butenoic acids or 1 ,3-propan- 
dionse disclosed (patent document 1 to 6). 

[0005] Also, the integrase inhibitors having a similar structure to the present compound have been known (patent 
document 7 to 12). In addition, virus inhibitors having a similar structure to the present compound have been known 
25 (patent document 13 to 15). Benzimidazole derivatives that are anti-platelet agents having a similar stnjcture to the 
present compound are disclosed (non-patent document 2). 

[0006] Further, as a compound having HIV integrase inhibitory activity, a compound of the following formula is dis- 
closed: 



wherein Rc Is hydroxy or alkoxy, Z2' is alkylene or alkenylene, R"*' is an optionally substituted aryl or an optionally 
substituted heteroaryl. (patent document 16, non-patent document 3) 

[0007] Furthermore, 5-benzyl-7-acetyl-8-hydroxyqu incline and 5-phenyl-7-acetyl-8-hydroxyquinoline are disclosed 
40 (patent document 1 7).. 

[0008] In addition, patent document 18 discloses a method for synthesizing the quinoline nucleus of the present 

invention. However, said process needs many steps, and the development of a more efficient process has been desired. 

As a known method for synthesis of quinoline nucleus, Skraup reaction has been known (non-patent document 4). 

(non-patent document 1) Balzarini, J. et al, Proc. Natl. Acad. Sci. USA 1996. 93, pi 31 52-1 31 57 
45 (non-patent document 2) Chem. Pharm. Bull. 42(3) 560-569 (1 994) 

(non-patent document 3) J. Med. Chem. 2000, 43, 1533-1540 

(non-patent document 4) Organic Reactions, voL7 p.59 (1953) 

(patent document 1) WO99/50245 

(patent document 2) WO99/62520 
50 (patent document 3) W099/62897 

(patent document 4) W099/62513 

(patent document 5) WOOO/39086 

(patent document 6) WO01/00578 

(patent document 7) WO2002/30426 
55 (patent document 8) WO2002/30930 

(patent document 9) WO2002/30931 

(patent document 10) WO2002/36734 

(patent document 11) WO2002/55079 
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(patent document 12) WO02/070486 
(patent document 13) WO02/04444 
(patent document 14) JP-A-2001 -526265 (Tokuhyou) 
(patent document 15) JP-A-2002-505660 (Tokuhyou) 
5 (patent document 1 6) W098/45269 

(patent document 17) USP No. 3113135 
(patent document 18) WO 02/070486 

DISCLOSURE OF INVENTION 

10 

(Problem To Be Resolved) 

[0009] Under the above circumstance, the development of a novel integrase Inhibitor and a method for preparing 
the same have been desired. 

15 

(Means To Resolve The Problem) 

[0010] The present inventors investigated and found compounds of the following formula (hereinafter called "com- 
pound of this invention"), i.e., a new nitrogen-containing heteroaromatic compound of the fomnula (I), its prodrug, its 
20 pharmaceutical acceptable salts or solvate possessing an integrase Inhibiting activity: 



25 




[0011] Further, the inventors also found that compounds of the present invention and medicines containing the com- 
30 pounds are useful as antivirals, antiretrovirals, anti-HIV, anti-HIV-1 (Human T Cell leukemia virus type 1 ) agent, anti-FIV 
(Feline immunodeficiency virus) agent, anti-SIV (Simian Immunodeficiency virus) agent, especially as anti-HIV agents 
and integrase inhibitors. 

[0012] The present invention provides compounds of this invention, prodrug thereof, pharmaceutically acceptable 
salts or solvates thereof, a pharmaceutical composition, antiviral agent, anti-HIV agent, integrase inhibitor or anti-HIV 

35 mixed composition containing the compounds as active Ingredients. These are useful not only as anti-HIV agent, but 
also as antl-AIDS agent, i.e., for treating AIDS and related clinical symptoms, e.g., AIDS-related complications (ARC), 
progressive generalization lymphadenia (PGL), Kaposi's sarcoma, Pneumocystis carinii pneumonia, cataplectic pur- 
pura thrombocytopenica, AIDS related neurological syndromes, e.g., AIDS dementia complications, AIDS encepha- 
lopathy, disseminated sclerosis ortropical paraplegia, as well as anti HIV antibody-positive and HIV-positive syndrome 

40 including that in silent patients. 

[0013] Thus the present invention relates to: 

(1) A compound of the general formula (I): 

45 




a prodrug, a pharmaceutically acceptable salt or a solvate thereof, 
wherein: 

55 Bi is -C(R2)= or -N=; 

one of Ri and R2 Is a group of the formula: -Z^-Z^-Z^-RS wherein 

Zi and Z^ each are independently a single bond, optionally substituted alkylene or optionally substituted 
alkenylene: 
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50 



Z2 Is a single bond, optionally substituted alkylene. optionally substituted alkenylene, -CH(OH)-, -S-, 
-SO-, -SO2-. -S02N{R6)-. .N(R6)S02-. -0-. -N{R6).. -N{R6)C0-. -C0N(R6)-. -C(=0)-0-. -0-C(=0)- or -CO-; 

R6 is hydrogen, optionally substituted alkyi, optionally substituted alkenyl, optionally substituted aryl or 
optionally substituted heteroaryl; 

R5 is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyi, op- 
tionally substituted cycloalkenyl or optionally substituted heterocycle, and 
the other of R^ and R^ is hydrogen or a substituent selected from Substituent Group A; 
R^' is hydrogen or a substituent selected from Substituent Group A; 

-A1- is -C{-Y)=C(-RA)-C(-R3)=C(-R4)., -C(-Y)=C(-RA).C(-R3)=N-, -C(-Y)=C{-RA)-C(=X)-N(-R4)-. -C(-Y)=C(- 
RA)-N=C(.R4)-, -C(-Y)=C(-RA)-C(-R3)-C(-R4)-. -C(-Y)=C(-RA)-0-C(-R4)-. - C{-Y)=C(-RA)>C(-R3)-0-. -C(-Y)=C 
{-RA)-0- or -C(-Y)=C{-RA)-C(=X)-0- wherein 

X Is oxygen or sulfur; 

Yis-OH. -SH or-NHg: 

RA|s 

-C(=2)R7 wherein Z Is oxygen or sulfur; R7 is a substituent selected from Substituent Group A, 
-NHOH, 

-N=NR''0 wherein R^o is hydrogen, alkyI, acyl. aralkyi, aryl or heteroaryl, 
-NHS02R^2 wherein R'i2 is alkyI, aryl, aralkyi, hydroxy or amino, 
-P0(0H)2, 

-P0{0H){Ri3) wherein R13 is alkyI, aryl or aralkyi. or 
a group of the fonmula: 



wherein Ring C is a nitrogen-containing heteroaromatic ring group optionally substituted by one to four of substit- 
uents selected from a group consisting of Substituent Group A and a substituent represented by the formula- -Z""- 
Z2-Z3-R5 

wherein Z^ Z^, Z3and R^ are as defined above; 

R3 and R4 each is independently a substituent selected from Substituent Group A or hydrogen; 
Substituent Group A is a group consisting of halogen, optionally substituted alkoxycarbonyl, carboxy, optionally 
substituted alkyI, optionally substituted alkoxy, alkoxyalkyi, nitro, hydroxy, hydroxyalkyi, optionally substituted alke- 
nyl. optionally substituted alkynyl, alkylsulfonyl. alkyloxysulfonyl, optionally substituted amino, optionally substitut- 
ed aminosulfonyl, alkylthio, alkylthioalkyi, haloalkyl, haloalkoxy, haloalkoxyalkyi, cycloalkyi, cycloalkenyl, 0x0, thi- 
0x0, alkylenedioxy. alkylene, alkenylene, nitroso, azido, amidino, guanidine. cyano, isocyano, mercapto, optionally 
substituted carbamoyl, optionally substituted carbamoylalkyi, optionally substituted sulfamoyi, sulfoamino, sulfo, 
formyl. alkylcarbonyl, alkylcarbonyloxy, hydrazine, morpholino, phosphono. phosphinico, optionally substituted ar- 
yl, optionally substituted heteroaryl, optionally substituted heterocycle, optionally substituted aralkyi, optionally 
substituted heteroaralkyl, optionally substituted aryloxy, optionally substituted heteroaryloxy, optionally substituted 
heterocycleoxy, optionally substituted arylthio, optionally substituted heteroarylthio, optionally substituted aralky- 
loxy, optionally substituted heteroaralkyloxy. optionally substituted aralkylthio, optionally substituted heteroar- 
alkylthio, optionally substituted aryloxyalkyi, optionally substituted heteroaryloxyalkyi, optionally substituted arylth- 
ioalkyl, optionally substituted heteroarylthioalkyi, optionally substituted arylsulfonyl, optionally substituted heter- 
oarylsulfonyl, optionally substituted aralkylsulfonyl, optionally substituted heteroaralkylsulfonyl, optionally substi- 
tuted alkylcarbonyl alkyl, optionally substituted arylcarbonyl alkyI, alkylsulfonyloxy, sulfamoyloxy and optionally 
substituted arylcarbonyl; 

provided that (1) when -A^- is -C(-Y)=C(-RA)-C(-R3)=c(-R4)-. ra is not the following substituted carbamoyl; 
(2) when -Ai- is -C(-Y)=C(-RA)-C{-R3)=C(-R4)-, R1' is hydrogen; and (3) when -A^- is -C(-Y)=C(-RA).n=C(-R4)-, 
RA Is not the following substituted carbamoyl; and that, in the substituted carbamoyl of (1) and (3), its N atom is 
substituted with both a group of the fonnula: -L-A3 wherein L is a single bond or alkylene, alkenylene, cycloalkylene, 
alkylcycloalkylene, cycloalkylalkylene or alkyl(cycloalkyl)alkylene, each optionally substituted and/or optionally in- 
terrupted by a heteroatom, -0{C=0)- or -C{=0)0-; A3 is optionally substituted aryl or optionally substituted hete- 
rocycle and a group of the formula: -R"> wherein R^ is a hydrogen, optionally substituted alkyl or optionally sub- 
stituted phenyl at the same time, or "-R"™" and "-L-A3" may be combined together with the adjacent N atom to fomi 
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an optionally substituted heteroring. 

In the above compound (I), when is CR2 and is -C(-Y)=C{-RA)-C(-R3)=C(-R4)-. R2 Is preferably a group 
except OH and more preferably hydrogen. 
(2) The compound of the general formula (II): 




a prodrug, a pharmaceutically acceptable salt or a solvate thereof; 
wherein: 

B2 is -C(R2')= or •-N=; 

one of R"" and R2' is a group of the formula: -Z^-Z^-Z^-RS wherein , Z^, Z^ and R^ are as defined in the above 
(1) and the other R^ and R2' Is hydrogen; 

-A2- is -C(-Y)=C(-RB)-C(-R24)=C(-R25)-, -C(-Y)=C(-RB)-C(-R24)=N-, -C(-Y)=C(-RB)-C(=X)-N(-R25)-, -C(-Y)=C 
(-RB)-N=C(-R25)-, -C(-Y)=C(-RB)-C(-R24)..C(-R25)-, -C(-Y)=C(-RB)-0-C(-R25)., .C(-Y)=C(-RB)-C(-R24)-0-. -C 
(-Y)=C(-RB)-0- or .C(-Y)=C(-RB).C(=X)-0- wherein X and Y are as defined in the above (1); 
RB is 

-C(=0)R26 wherein R26 is hydroxy, alkoxy. alkyl, optionally substituted aryl or optionally substituted het- 
erocycleoxy, 

-C0N(R8)(R9) wherein R® and R^ each is independently hydrogen, alkyl, aralkyi or acyl, 
-NHOH, 

-N=NR^o wherein R^o \q hydrogen, alkyl, acyl, aralkyi, aryl or heteroaryl, 
-NHS02R^2 wherein Ri2 jg alkyl, aryl, aralkyi, hydroxy or amino. 
-P0(0H)2, 

-POCOHXRi^) wherein R^^ is alkyl, aryl or aralkyi, or 
a group of the formula: 




wherein ring C is as defined 1 above; 
one of R24 and R25 js 
carboxy, 

-N(R''4)(Ri5) wherein R^^ gnd R''^ each is independently 
hydrogen, 
alkyl, 

cycloalkyi, 

-(CH2)i.30R''® wherein R^® is hydrogen, alkyl, acyl or aryl, 

-C(=0)Ri^ wherein R^^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted alkyl, 
haloalkyi, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyi, optionally sub- 
stituted heteroaralkyi or optionally substituted amino, 
-C(=S)R^^ wherein R""^ is as defined above, 
-SO2R2'' wherein R21 is alkyl or optionally substituted amino, 
Ri4 and R^^ may be combined to form optionally substituted thioamidino, or 
Ri4 and R^^ may be combined with adjacent nitrogen atom form optionally substituted nitrogen con- 
taining heterocycle optionally having nitrogen, sulfur and/or oxygen atom in the cycl, 
-(CH2)o.30R^® wherein R^^ is hydrogen, alkyl, acyl or aryl, 
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-{CH2)i.3CONHRi9 wherein R^^ Is hydrogen, alkyi, acyl oraryl, 

-SO3R20 wherein R20 is alkyI or hydroxy, 

-SO2R2'' wherein R^^ is alky! or optionally substituted amino. 

-P0(0H)2. 

-PO{OH){R22) wherein R22 is alky!, 
haloalkyi, 

-(CH2)i.3COR23 wherein R23 is alky! or optionally substituted aryl, 
-(CH2)o.3CN. 

-R'*i-COOR^2 wherein R^i is alkenyl and R42 is hydrogen or alkyI, 
-(CH2)i.3R^^ wherein R^o is optionally substituted aryl or optionally substituted heteroaryl, 
optionally substituted aryl or 
optionally substituted heteroaryl; and 
the other of R^^ and R^s js hydrogen or heterocycle; 

provided that (1) when -A^- Is -C{-Y)=C(-RA).C(-R3)=C(-R^)-, R^ Is not the following substituted carbamoyl; 

(2) when -A^- is -C(-Y)=C(-RA)-C(-R3)=C(-R4)-, R1' Is hydrogen; and (3) when -A^- is -C(-Y)=C(-RA)-N=C(-R4)-, 
RA Is not the following substituted carbamoyl, and that, in the substituted carbamoyl of (1) and (3), its N atom is 
substituted with both a group of the formula: -L-A^ wherein L Is a single bond or alkylene, alkenylene, cycloalkylene, 
alkylcycloalkylene, cycloalkylalkylene, alkyl(cycloalkyl)alkylene, each optionally substituted and/or interrupted by 
heteroatom(s), -0{C=0)- or -C{=0)0-; A^ is optionally substituted aryl or optionally substituted heterocycle and a 
group of the formula: -R"* wherein R^" is a hydrogen, optionally substituted alkyI or optionally substituted phenyl 
at the same time; or "-R'"" and "-L-A^" may be combined together with the adjacent N atom to fomi an optionally 
substituted heterorlng. 

In the above compound of (2), preferably R^ Is a group of the formula: -Zi-Z2-Z^-R5 and R2' is hydrogen. 

(3) The compound of the above (1 ). represented by the general fomiula (III): 



27 ™ 



the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 

wherein: 

Y, RS, Ri and R2' are as defined in the above (2); 

one of R27 and R28 is 
carboxy, 

-N{Ri4)(Ri5) wherein R^^ and R^s each is independently 
hydrogen, 
alkyl. 
cycloalkyi, 

-(CH2)i.30R^6 wherein R^^ jg hydrogen, alkyl, acyl or aryl, 

-C(=0)R''7 wherein R''^ )$ hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted 
alkyl, haloalkyi, optionally substituted aryl, optionally substituted heteroaryl. optionally substituted aralkyl. op- 
tionally substituted heteroaralkyi or optionally substituted amino, 

-C(=S)Ri^ wherein R^^ is as defined above, 

-SO2R2'' wherein R2i is alkyl or optionally substituted amino. 

Ri^ and Ri^ may be combined to fonm optionally substituted thioamidino 

group, or 

Ri^ and R^s may be combined together with the adjacent nitrogen to form an optionally substituted 
nitrogen-containing heterocycle optionally containing nitrogen, sulfur or oxygen atom in its ring, 
-(CH2)o.30Ri8 wherein R^^ is hydrogen, alkyl, acyl or aryl. 
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-(CH2)i.3CONHRi9 wherein R^^ is hydrogen, all<yl, acyl or aryl, 

-SO3R20 wherein R^o is alkyi or hydroxy, 

-SO2R2'' wherein R^^ is alkyI or optionally substituted amino, 

-P0(0H)2. 

-PO(OH)(R22) wherein R22 is alkyl. 
haioalkyi, 

-(CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl, 

-(CH2)o.3CN. 

-R4i-COOR^2 wherein R^'^ is alkenyl and R^2 js hydrogen or alkyl, 
-(CH2)i.3R'^** wherein R^o is optionally substituted aryl or optionally substituted heteroaryl, 
optionally substituted aryl or 
optionally substituted heteroaryl; and 
the other of R^^ and R^s is hydrogen or heterocycle. 

(4) The compound of the above (1 ), represented by the general formula (IV-1 ): 



Y 




(IV-1) 



the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 

wherein Y, R\ R^ R2 and R^ are as defined in the above (1). 

(5) The compound of the above (1 ). represented by the general fomnula (IV-2): 



R 



•1 




(IV-2) 



the prodmg, the pharmaceutically acceptable salt or the solvate thereof; 

wherein X, Y, R1, R2 and are as defined in the above (1). 

(6) The compound of the above (1 ), represented by general formula (V): 



Y 




.A 



(V) 



the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein: 



Y, RA, Ri and R2 are as defined in the above (1); 
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R29 is 

hydrogen, 
carboxy, 

-N(R''4){R''5) wherein R^* and R^s each is independently 
hydrogen, 
alkyi, 

cycloalkyi, 

-(CH2)i.30Ri6 wherein R^^ is hydrogen, alkyI, acyl or aryl, 

-C(=0)R17 wherein R^^ is hydrogen, hydroxy, alkoxy, alkyl. haloalkyi, alkoxy alkyl, cycloalkyi, 
alkoxy carbonylmethyl, optionally substituted aryl or optionally substituted heteroaryl, 
-C{=S)R''^ wherein R^^ jg as defined above, 

-S02R2^ wherein R2^ is alkyl, optionally substituted aryl, optionally substituted aralkyi or optionally 
substituted amino, 

Ri4 and R^^ may be combined together to form an optionally substituted thioamidino group, or 
R14 and R^^ may be combined together with the adjacent nitrogen atom to fonn optionally substi- 
tuted nitrogen containing heterocycle optionally possessing nitrogen, sulfur and/or oxygen in its ring, 
-{CH2)o.30R^^ wherein R^^ |s hydrogen, alkyl. acyl or aryl, 
-(CH2)i.3CONHR''9 wherein R^^ is hydrogen, alkyl, acyl or aryl, 
-SO3R20 wherein R^o is alkyl or hydroxy, 
-S02R2^ wherein R21 is alkyl or optionally substituted amino, 
-PO(OH)2, 

-P0(0H)(R22) wherein R22 is alkyl, 
haloalkyi, 

-(CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl. 

-(CH2)o.3CN. 

-R41-C00R'^2 wherein R'*'' is alkenyl and R'^2 jg hydrogen or alkyl, 

.(CH2)i.3R'*° wherein R^^ is optionally substituted aryl or optionally substituted heteroaryl, 

optionally substituted aryl, 

optionally substituted heteroaryl, 

optionally substituted alkynyl, 

optionally substituted alkylthio or 

optionally substituted alkoxy. 

(7) The compound of the above (1), represented by general fonnula (VI): 




the prodmg, the phamfiaceutically acceptable salt or the solvate thereof; 

wherein Y. R^, Ri and R2 are as defined in the above (1); R27 and R28 are as defined in the above (3). 
(8) The compound of the above (1), represented by general fonnula (VII): 
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R 




(vn) 



the prodrug, the pharmaceutical ly acceptable salt or the solvate thereof; 

wherein Y, R^, Ri, r2 and R^ are as defined in the above (1 ). 

(9) The compound of the above (1), represented by general formula (VIII): 




(vm) 



the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 

wherein Y, RA, ri, r2 and R^ are as defined in the above (1). 

(10) The compound of the above (1), represented by general formula (IX): 




the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein Y, R'^, R^ and R^ are as defined in the above (1 ). 

(11) The compound of the above (1), represented by general formula (X): 

Y 

A jC X 

r2 

the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein X, Y, R\ R^ and R^ are as defined in the above (1 ). 

(12) The compound of the above (1). the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein: 
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R3 or Is 

carboxy or 

-NCRi'^KR^^) wherein R^* and R^^ each is independently 
hydrogen, 
alkyi, 
acy! or 

-S02R'^'' wherein R21 is alkyI or optionally substituted amino, or 

Ri4 and R^^ may be combined together with the adjacent nitrogen atom to form a nitrogen-con- 
taining heterocycle optionally containing sulfur in its ring. 

(13) The compound of the above (1), the prodrug, the phanmaceutically acceptable salt or the solvate thereof; 
wherein: 

R3 or R4 is 

-N(Ri^)(R^5) wherein R^^ and R^^ ©ach is independently 
hydrogen, 
alkyI, 
acyl or 

-S02R^^ wherein R^^ is alkyI or optionally substituted amino, or 

Ri^ and R^^ ^gy be combined together with the adjacent nitrogen atom to form a nitrogen-con- 
taining heterocycle optionally containing sulfur in its ring. 

(14) The compound of the above (1), represented by formula: 




the prodrug, the phamiaceutically acceptable salt or the solvate thereof; 

wherein: 

Ri is a group of the formula: -Zi-Z2-Z3-R5 wherein Z\ 7?-, 7? and R^ are as defined in the above (1); 
R2 is hydrogen; 

R29 is hydrogen, halogen, optionally substituted amino, optionally substituted alkoxy, alkylsulfonyloxy, suifa- 
moyloxy, alkylthio, alkylsulfonyl, optionally substituted sulfamoyl. optionally substituted alkenyl; optionally sub- 
stituted alkynyl, optionally substituted aryl. carboxy. alkoxycarbonyl, optionally substituted carbamoyl, acyl or 
optionally substituted alkyI; 

RA is a group of the formula: -C(=0)-R^ wherein R^ is hydroxy, optionally substituted alkoxy. optionally sub- 
stituted amino, optionally substituted alkyI, optionally substituted aralkyi or optionally substituted heterocy- 
cleoxy; 
Y is hydroxy. 

(15) The compound of the above (14). the prodoig, the pharmaceutically acceptable salt or the solvate thereof; 
wherein: 

R^ is benzyl optionally substituted by halogen; 
R2 is hydrogen; 

R29 is hydrogen, halogen, optionally substituted amino, optionally substituted alkyl, optionally substituted alke- 
nyl, optionally substituted alkynyl, optionally substituted aryl, carboxy. alkoxycarbonyl or optionally substituted 
carbamoyl; 

RA is a group of the formula: -C(=0)-R^ wherein R^ is 
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hydroxy, 

optionally substituted alkoxy, 

NRSRQ wherein and R^ each is independently hydrogen, optionally substituted alkyi, optionally sub- 
stituted alkoxy or optionally substituted amino, 
optionally substituted alky! or 
optionally substituted heterocycleoxy; and 

Y is hydroxy. 

(16) The compound of the above (14), the prodrug, the phannaceutically acceptable salt or the solvate thereof; 
wherein 

R"* is benzyl optionally substituted by halogen; 
R2 is hydrogen; 

R23 is hydrogen, halogen, optionally substituted amino, optionally substituted aikenyl; optionally substituted alkynyl, 
carboxy, alkoxycarbonyl or optionally substituted carbamoyl; 
RA is a group of the formula: -C(=0)-R^ wherein 
R7 is hydroxy, 

optionally substituted alkoxy, 
NRSR9 wherein R^ is hydrogen and 
R9 is hydrogen, 

alkyI optionally substituted by alkoxy or 
amino optionally substituted alkyI or 
optionally substituted heterocycleoxy; and 

Y is hydroxy. 

(17) The compound of the above (14), the prodrug, the pharmaceuticalty acceptable salt or the solvate thereof; 
wherein: 

R1 is a benzyl optionally substituted by halogen; 
R2 is hydrogen; 

RA is a group of the formula: -C{=0)-R7 wherein R^ is hydroxy, methoxy. -NH2, - NHCH2CH2OCH3, -NHOCH3, 
-NHN(CH3)2, NHCH2CH2OCH3, -(CH2)30CH3, - 0(CH2)30CH3, -OCH(CH3)CH20CH3, optionally substituted 
piperidyloxy or optionally substituted tetrahydropyranyloxy; 

Y is hydroxy; 

R29 is any one of the following groups: 
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.1 



O 



J ^? 



-COOH 




HN 

O 



^ f^O I 0 



O 0 Q^..A^O 



o "6 ^^..^o 



1 



v. 

0 



I 



an optionally substituted amino selected from the group consisting of -NHS02Me, - NHCOMe, -NHS02NMe2, 
-NHS02iPr, -NHS02-Ph-4-F, -NHSOzEt, -NHS02Bn. - NHSO2CH2CF3, -NHS02CH2C02Me. 
-NHS02CHCH2iPr, -NHS02CHCH2Ph, - NHS02CH2CH2Ph, -NHCOCH2CH20Me, -NHCOPh, -NHCOEt, -NH- 
CO-c-PR. -NHCO-c-hex. -NHCOCH2C02Et. -NHCO-2-thienyl. -NHCO-5-isoxazolyl. -NHC0NMe2. - 
NHC02Et, -NHCOCOzEt, -NHCOCH2CH2C02Me, N-succlnimide, -NHCOCONMe2. - NHCO CH2CONMe2. 
-NHCOCONH2, -NHC02Me, ■'NHCO-2-pyrimidjne. -NHCO-2- furan. -NHCO-3-triazol-1-Me, -NHC02iPr. 
-NHC02CH2CH20Me), p-toluenesulfonylamino, (2-thia20le-4-yl)acetylamino, 2-{dimethylcarbamoyl) 
acetylamino. thia20le-4-carbonylamino, methylaminooxazalylamino and (thia20le-5-carbonyl)amino, an op- 
tionally substituted alkynyl selected from the group consisting of -C=CCH20Me, -CsCPh. -C^C-N-Pr. 
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-C=CC02Me, -C=CCH2NHAc, -C^CCH2NHS02Me. -C=C-c-pentyl(1-0H) and -C=CCH20H), 
an optionally substituted carbamoyl selected from the group consisting of -CONH-iPr, -CONHCH2CH20Me. 
-CONH-N-morpholyl, -CONHNHAc, -C0-(4-Me-piperazine). - CONH-(2-thiazol). -CONHCH2CONMe2. 
-CONH(CH2)30COCF3, -CONEtj. -CO-morpholyl, -CONHSOgMe, -CONMeSOjMe and -CONHSOzPh, -CF3, 
5 -COMe, -SMe, -S02Me, -OMe. -OCH2C02Me, -OCH2CH20Me, -CH2CH=CH2, -CN, 4-plperidinyl, -NH2. hy- 

drogen. CI, Br, COOMe. 2-oxo-pyrrolidinyl, 2-oxopiperidyl or 4-(hydroxynr]ethyl)phenyI). 

(18) The compound of the above (14), the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein: 

10 

is a benzyl optionally substituted by halogen; 
R2 is hydrogen; 

RA is a group of the formula: -C(=0)-R7 wherein R7 is methoxy. -NHCHjCHjOCHj, - NH2, -NHN{CH3)2, -O 
(CH2)30CH3, -OCH(CIH3)CIH20CH3, optionally substituted piperidyloxy (substituent: acetyl or methanesulfo- 
15 nyloxy) or optionally substituted tetrahydropyranyloxy; 

Y is hydroxy; 

R29 is an optionally substituted amino selected from the group consisting of -NHCOMe, -NHS02NMe2, 
-NHCOCH2CH20Me, -NHCOPh, -NHCOCHzCOgEt. -NHCO-2-thienyl, - NHC02Et, -NHCOCH2CH2C02Me, 
-NHCOCONMe2 and -NHCOCONH2, an optionally substituted alkynyl selected from the group consisting of 
20 -C-CCHjOMe, -C^CCH2NHAc. -C^CCHjNHSOaMe, -C=C-c-pen-(1-OH) and -C^CCHzOH, 

-CH2CH=CH2, 4-piperidyl or hydrogen. 

(19) The compound of the above (1), represented by formula: 



30 




(ffl-1) 



^5 the pharmaceutically acceptable salt or the solvate thereof; 
wherein 

R^ is -C(=0)R26 wherein R26 is hydroxy, alkoxy, alkyi, alkoxyalkyi, cycloalkyl. optionally substituted aryl, optionally 
substituted heteroaryl or optionally substituted heterocycleoxy or 

-C0N(RS)(R9) wherein and R^ each is independently hydrogen, alkyI or alkoxy; R"" is a group of the 
40 formula: -Z^-RS wherein is optionally substituted alkylene and 

R^ is optionally substituted aryt; 
R28 is carboxy, 

-N(R^4)(R15) wherein R''^ and R^s each is independently 
hydrogen, 
45 alkyI, 

cycloalkyl, 

-(CH2)i.30R''6 wherein R'*^ is hydrogen, alkyI, acyl or aryl, 

-C(=0)R^7 wherein R^^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted alkyI, 
haloalkyi optionally substituted aryl, optionally substituted heteroaryl. optionally substituted aralkyi, optionally sub- 
so stituted heteroaralkyi or optionally substituted amino, 
-C(=S)Ri^ wherein R^^ is as defined above, 
-SO2R2'' wherein R21 is alkyI or optionally substituted amino, 
R''^ and R''^ may be combined to form an optionally substituted thioamidino group, or 
R''^ and R^^ combined together with the adjacent nitrogen form optionally substituted nitrogen contain- 
55 ing heterocycle optionally having nitrogen, sulfur and/or oxygen in its ring, 
-(CH2)o,30R^® wherein R^® is hydrogen, alkyI, acyl or aryl, 
-(CH2)i.3CONHR^9 wherein R19 is hydrogen, alkyI, acyl or aryl, 
-SO3R20 wherein R^o is alkyI or hydroxy. 
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wherein R^'' is alkyl or optionally substituted amino, 
-P0(0H)2. 

-PO(OH)(R22) wherein R22 is atkyi, 
haloalkyi, 

-(CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl, 
-(CH2)o.3CN. 

-R41-COOR42 wherein R^i is alkenyl and R^2 js hydrogen or alkyl, 

-(CH2)i.3R^^ wherein R^o \s optionally substituted aryl or optionally substituted heteroaryl, 

optionally substituted alkenyl, 

optionally substituted alkynyl, 

optionally substituted aryl or 

optionally substituted heteroaryl. 
(20) The compound of the above (19). the pharmaceutically acceptable salt or the solvate thereof; wherein 
rb is a group of the formula: -C(=0)R26 wherein R26 is hydroxy, alkoxy. alkyl, alkoxyalkyi, cycloalkyi or optionally 
substituted heterocycleoxy); 

Ri is a group of the fomnula: -Z2-R5 wherein Z2 is methylene and R^ is phenyl optionally substituted by halogen; 
r28 js carboxy, 

-N(R14)(R15) wherein R^^ and R^s ©ach is independently 

hydrogen, 

alkyl. 

cycloalkyi, 

-(CH2)i.30Ri6 wherein R^^ is hydrogen, alkyl, acyl or aryl, 

-C(=0)R''7 wherein R''^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted alkyl, 
haloalkyi, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyi, optionally sub- 
stituted heteroaralkyl or optionally substituted amino, 

-C(=S)R''^ wherein R''^ is as defined above, 

-SO2R21 wherein R21 is alkyl or optionally substituted amino, 

R''^ and R^^ may be combined together to form optionally substituted thioamidino group, or 
Ri4 and R^^ may be combined together with the adjacent nitrogen atom to form an optionally substituted 
nitrogen-containing heterocycle optionally possessing sulfur and/or oxygen in its ring. 

-(CH2)o.30R''S wherein R^^ is hydrogen, alkyl, acyl or aryl, 

-(CH2)i.3CONHR''9 wherein R^^ is hydrogen, alkyl, acyl or aryl. 

-SO3R20 wherein R20 Is alkyl or hydroxy, 

-SO2R21 wherein R21 is alkyl or optionally substituted amino, 

-P0(0H)2. 

-PO(OH)(R22) wherein R22 is alkyl, 
haloalkyi, 

-(CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl, 

-{CH2)o.3CN. 

-R41-C00R*2 wherein R^^ is alkenyl and R'^2 jg hydrogen or alkyl, 
-(CH2)i.3R'^° wherein R^o is optionally substituted aryl or optionally substituted heteroaryl. 
optionally substituted alkenyl, 
optionally substituted alkynyl. 
optionally substituted aryl or 
optionally substituted heteroaryl. 
(21) The compound of the above (1), represented by fomiula: 




(in-i) 



the pharmaceutically acceptable salt or the solvate thereof; 
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wherein: 

is a group of the formula: -C(=0)R26 wherein R26 is hydroxy, optionally substituted alkoxy, optionally sub- 
stituted alkyl. optionally substituted alkoxyalkyi, optionally substituted cycloalkyi or optionally substituted het- 
erocycleoxy; 

R'' is a group of the formula: -CH2-R^ wherein R^ is phenyl optionally substituted by halogen; and 
R2S Is carboxy, optionally substituted alkyl, optionally substituted alkenyl, optionally substituted amino, option- 
ally substituted carbamoyl, optionally substituted acyl, optionally substituted aralkyloxycarbonyl, optionally 
substituted heteroring, optionally substituted (heteroring)alkyl or optionally substituted aryl. 

(22) The compound of the above (19), the pharmaceutically acceptable salt or the solvate thereof; wherein 
RB is a group of the formula: -C(=0)R26 wherein R26 is hydroxy, alkoxy or optionally substituted heterocycleoxy; 
R"" is a group of the formula: -CH2-R^ wherein R^ is phenyl optionally substituted by halogen; and 
R28 is a group shown below: 
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; or R28 is a group corresponding to R^s in the working Examples described in Table 1 of Experimental Example 
1 shown below. 

(23) The compound of the above (22), wherein is -C(=0)R26 wherein R26 is alkoxy. 

(24) The compound of above 22, wherein RB is -C(=0)R26 wherein R26 is alkoxy and R28 is carboxy. 

(25) The compound of the fomiula: 
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OH O 




CO2H 

the pharmaceutically acceptable salt or the solvate thereof. 

(26) The compound of the formula (l>3) of the above 25, the alkali metal salt, the alkali earth metal salt or the amine 

salt thereof. 

(27) The compound of the formula (1-3) of above 25, the meglumine salt or the solvate thereof. 

(28) A pharmaceutical composition comprising the compound of any one of the above (1 ) to (27), the prodmg, the 
pharmaceuticalty acceptable salt or the solvate thereof. 

(29) The pharmaceutical composition of the above (28), that is for inhibiting an enzyme. 

(30) The pharmaceutical composition of the above (28) that Is for Inhibiting a nucleic acid-related enzyme. 

(31 ) The pharmaceutical composition of the above (28) that Is for inhibiting an HIV integrase. 

(32) The pharmaceutical composition of the above (28) that Is for anti-HIV. 

(33) The pharmaceutical composition of the above (28) that is for preventing or treating AIDS or AIDS-related 
complications. 

(34) A mixed composition for antl-HIV comprising the pharmaceutical composition of the above (31 ) together with 
a reverse transcriptase Inhibitor and/or a protease inhibitor. 

(35) The pharmaceutical composition of the above (31 ) that is for elevating an anti-HIV activity of a reverse tran- 
scriptase inhibitor and/or a protease inhibitor. 

(36) A method for preventing or treating AIDS or AIDS related complications, which comprises administering the 
pharmaceutical composition of the above (28). 

(37) Use of the compound of any one of the above (1) to (27) for preparing a pharmaceutical composition for 
preventing or treating AIDS or AIDS-related complications. 

(38) A process for preparing Compound (III-1-B), which comprises reacting Compound (G-i) and Compound (G-ll) 
in the presence of an acid catalyst as represented by the following scheme: 




(G-II) ("M-B) 

wherein Q is halogen; n Is an Integer 0 to 3; is hydrogen or protective group of phenolic hydroxy; R26 js hydroxy, 
alkoxy, alkyi, alkoxyalkyi, cycloalkyi, optionally substituted aryl, optionally substituted heteroaryl, optionally substi- 
tuted heterocycleoxy or -N(R®)(R9) wherein R® and R^ each is independently hydrogen, alkyI or alkoxy; 
V is hydrogen, 

halogen, 

carboxy, 

alkoxycarbonyl, 

optionally substituted carbamoyl, 

-N(Ri4)(Ri5) wherein Ri^ and each is independently 

hydrogen, 

alkyI, 

cycloalkyi, 

-(CH2)i.30Ri6 wherein R^^ is hydrogen, alkyI, acyl or aryl, 

-C{=0)Ri7 wherein R^^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted alkyI, 
haloalkyi or optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyi, optionally 
substituted heteroaralkyi or optionally substituted amino. 
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-C{=S)R^^ wherein R^^ is as defined above, 
-SOgR^^ wherein R^^ is alkyi or optionally substituted amino, 
Ri^ and H^^ may be combined to form an optionally substituted thioamidino group, or 
R14 and R^^ may be combined together with the adjacent nitrogen to form optionally substituted nitrogen 
containing heterocycle optionally possessing nitrogen, sulfur and/or oxygen in its ring, 

-(CH2)o.30R^^ wherein R^^ is hydrogen, alkyl, acyl or aryl, 

-(CH2)i.3CONHRi9 wherein R^^ is hydrogen, alkyl, acyl or aryl, 

-SO3R20 wherein R20 is alkyl or hydroxy. 

-SO2R2'' wherein R^i is alkyl or optionally substituted amino, 

-PO(OH)2, 

-P0(0H)(R22) wherein R22 is alkyl, 
haloalkyi, 

-{CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl, 

-(CH2)o.3CN. 

-R41-COOR42 wherein R^i is alkenyl and R*^ is hydrogen or alkyl, 

.(CH2)i.3R'^° wherein R^o is optionally substituted aryl or optionally substituted heteroaryl, 

optionally substituted aryl or 

optionally substituted heteroaryl. 

(39) The process of the above (34), wherein (Q)n is F; R26 is alkoxy; is hydrogen, halogen, carboxy or alkoxy- 
carbonyl; and is an ether type protecting group or an ester type protecting group. 

(40) The process of the above (38), wherein (Q)n is p-F; R26 is methoxy; Y^ is hydrogen, halogen, carboxy or 
methoxycarbonyi; X'' is hydrogen, alkyl or aralkyl. 

(41 ) The process of the above (38). in which the reaction is carried out in the presence of an acid catalyst and an 
oxidizing reagent. 

[0014] Further provided is a compound of the general formula (IV-3) as described in the above (1 ): 




wherein X, Y, Z\ Z2, Z^, R'* and R^ are as defined in (1) above, a prodrug, a phannaceutically acceptable salt or a 

solvate thereof and is also preferable as HIV integrase inhibitor. 

[0015] The compounds of the present invention are explained in more detail below. 

BEST MODE FOR CARRYING OUR THE INVENTION 

[0016] The terms used in the present specification are explained below. Each term includes the same meanings as 
used alone or together with other terms. 
[0017] Y is preferably -OH. 
[0018] X is an oxygen atom. 

[0019] The groups as expressed by the fonnula: -21-Z2-Z3-R5 wherein Z\ Z2, Z^ and R5 are the same meanings as 
above (1 ) include, for Example, groups of the fomiula: - R^, the formula: -CH2-R5. the formula: -CH=CH-R5. the formula: 
-CH(0H)-R5 the formula: -S-R^ the fbnmula: -SO-R^, the formula: -SO2-R5, the formula: -SO2NH-R5, the formula: 
-NHSO2-R5. the fonnula: -0-R5, the formula: -NH-R^. the formula: -NHCO-RS, the fonnula: -CONH-R5, the formula: 
-C(=0)-0-R5, the formula: -0-C(=0)-R5, the formula: -C0-R5, the fomiula: -C2H4-R5. the formula: -CH=CH-CH2-R5, 
the formula: - CH(0H)-CH2-RS. the formula: -S-CH2-R5, the formula: -SO-CH2-R5. the formula: -SO2-CH2-R5 the for- 
mula: -SOgNH-CHj-R^ the fonnula: -NHSOs-CHz-R^ the formula: -0-CH2-R^ the fonnula: -NH-CH2-R^ the formula: 
-NHCO-CH2-R5 the formula: -CONH-CHs-R^, the fonnula: -C(=0)-0-CH2-R5. the formula: -0-C(=0)-CH2-R5. the for- 
mula: - CO-CH2-R5 the formula: -CH=CH-CH=CH-R5, the formula: -CH=CH-CH(0H)-R5, the fonnula: -CH=CH-S-R5, 
the formula: -CH=CH-S0-R5. the formula: -CH=CH-S02-R5, the formula: -CH=CH-S02NH-R5. the formula: 
-CH=CH-NHS02-R5, the formula: - CH=CH-0-R5. the formula: -CH=CH-NH-R5, the fonmula: -CH=CH-NHC0-R5, the 
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formula: -CH=CH-C0NH-R5, the formula: -CH=CH-C(=0)-0-R5. the formula: - CH=CH-0-C(=0)-R5. the formula: 
-CH=CH-C0-R5, the formula: -CH2-CH=CH-R5, the formula: -CH2-CH(OH)-R5, the formula: -CH2-S-R5. the formula: 
-CH2-SO-R5, the formula: -CHj-SOz-R^, the formula: -CHj-SOgNH-RS, the formula: -CHj-NHSOz-R^. the formula: 
-CH2-O-R5, the formula: -CHj-NH-RS. the formula: -CHg-NHCO-RS, the formula: -CHj-CONH-RS, the formula: -CHj-C 

5 (=0)-0-R5, the formula: -CH2-0-C{=0)-R5 the formula: -CH2-CO-R5, the formula: -CH(0H)-CH=CH-R5. the formula: 
-S-CH=CH-R5, the formula: -SO-CH=CH-R5, the formula: -S02-CH=CH-R5, the formula: -S02NH-CH=CH-R5, the for- 
mula: -NHS02-CH=CH-R5. the formula: -0-CH=CH-R5, the formula: -NH-CH=CH-R5, the formula: -NHC0-CH=CH-R5, 
the formula: -C0NH-CH=CH-R5, the formula: -C(=0)-0-CH=CH-R5, the formula: -0-C(=0)-CH=CH-R5. the formula: 
-CO-CH=CH-R5, the formula: -CaHg-RS. the formula: -CH2-CH=CH-CH2-R5, the formula: -CH2-CH(0H)-CH2-R5. the 

10 formula: -CH2-S-CH2-R^ the formula: -CH2-SO-CH2-R5, the formula: -CH2-S02-CH2-R^ the formula: 
-CH2-SO2NH-CH2-R5. the fomiula:-CH2-NHS02-CH2-R5, the formula: -CH2-O-CH2-R5, the formula: -CH2-NH-CH2- 
R5, the formula: -CH2-NHCO-CH2-R5, the formula: -CH2CONH-CH2-R5. the formula: -CH2-C(=0)-0-CH2-R5, the for- 
mula: -CH2-0-C{=0)-CH2-R5. the formula: -CH2-CO-CH2-R5, the formula: -C2H4-CH=CH-R5,: 
-CH2-CH=CH-CH=CH-R5 the formula: - CH2-CH(OH)-CH=CH-R5. the formula: -CH2-S-CH=CH-R5, the formula: 

15 -CH2-SOCH=CH-R5. the formula: -CH2-S02-CH=CH-R5, the formula: -CH2-S02NH-CH=CH-R5. the formula: 
-CH2-NHS02-CH=CH-R5, the formula: -CH2-0-CH=CH-R5, the formula: - CH2-NH-CH=CH-R5, the formula: -CH2-NH- 
C0-CH=CH-R5, the formula: -CH2-CONH-CH=CH-R5, the formula: -CH2-C(=0)-0-CH=CH-R5, the formula: -CH2-O-C 
(=0)-CH=CH-R5. the formula: -CH2-CO-CH=CH-R5, the formula: -CH=CH-C2H4-R5. the formula: 
-CH=CH-CH=CH-CH2-R5. the formula: -CH=CH-CH(OH)-CH2-R5. the formula: -CH^CH-S-CHg-RS. the formula: 

20 -CH=CH-SO-CH2-R5. the formula: -CH=CH-S02-CH2-R5, the formula: -CH=CH-S02NH-CH2-R5 the formula: 
-CH=CH-NHS02-CH2-R5. the formula: -CH=CH-0-CH2-R5 the formula: -CH=CH-NH-CH2-R5, the formula: 
-CH=CH-NHC0-CH2-R5 the formula: -CH=CH-C0NH-CH2-R5, the formula: - CH=CH-C(=0)-0-CH2-R5, the formula: 
-CH=CH-0-C(=0)-CH2-R^ or the formula: - CH=CH-CO-CH2-R^, wherein R^ is optionally substituted aryl, optionally 
substituted heteroaryl, optionally substituted cycloalkyt. optionally substituted cycloalkenyl or optionally substituted 

25 heterocycle. 

[0020] Especially, a preferred group of the formula: -Z^i-Z^-Z^-R^ wherein , Z^, Z^ and R^ are the same meanings 
as above (1 ) is 

I) the case in which Z^ and Z^ are a single bond, 

30 2) the case in which Z^ and Z^ are a single bond, Z^ is a single bond, -CO-, -0-, - S-, -SO2' or a lower alkylene 

(especially -CH2-, -(CH2)2-). 

3) the case in which and Z^ are a single bond, Z^ is a single bond, -CO-, -0-, - S-, -SO2- or lower alkylene 
(especially -CH2-, -(CH2)2-). R^ is an optionally substituted aryl or an optionally substituted heteroaryl, 

4) the case in which Z^ and Z^ are a single bond, Z^ is -SO2-, -CH2- or -C2H4-, R^ is an optionally substituted aryl 
35 (especially phenyl). 

5) the case in which is a single bond or an alkylene, Z^ is a single bond, Z^ is an optionally substituted alkylene, 
an alkenylene or -0-, R^ is an optionally substituted aryl, an optionally substituted heteroaryl or an optionally 
substituted cycloalkyi, 

6) the case in which Z^ is a single bond or an alkylene, 
40 7) the case in which Z^ is a single bond. 

8) the case in which Z2 is a single bond, an alkylene, -SO2- or -0-. 

9) the case in which Z^ is a single bond, an alkylene or -0-. 

10) the case in which Z^ is an alkylene or -0-, 

II) the case in which Z^ is a single bond or an alkylene, 

<5 12) the case in which R^ is an optionally substituted cycloalkyi. an optionally substituted aryl or an optionally 

substituted heteroaryl. 

13) the case in which R^ is an optionally substituted cycloalkyi, an optionally substituted cycloalkenyl, an optionally 
substituted heterocycle or an optionally substituted aryl, 

14) the case in which R^ is an optionally substituted cycloalkyi, an optionally substituted aryl. an optionally substi- 
50 tuted heteroaryl or an optionally substituted heterocycle, 

15) the case in which R^ is an optionally substituted aryl, 

16) the case in which Z^ and Z^ are a single bond, Z^ is an alkylene, R^ is an optionally substituted aryl, 

17) the case in which Z^ is a single bond or an alkylene, Z^ is a single bond, Z^ is an optionally substituted alkylene, 
alkenylene, -S- or -0-, R^ is an optionally substituted aryl, an optionally substituted heteroaryl or an optionally 

55 substituted cycloalkyi. 

[0021] The preferable Example of the group of the formula: -Z'l-Z^-Z^-RS includes phenyl, 2-fluorophenyl, 3-fluor- 
ophenyl, 4-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 2,5-di- 
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fluorophenyl, 3,4-difluorophenyl, 4-methyl phenyl. 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 4-hydroxy phenyl, 
4-methoxyphenyl. 4-bromophenyl. 4-biphenylyl. benzyl. 4-fluorobenzyl, 4-fluorobenzyl, 4-fluorobenzyl, 2-chlorobenzyl, 

3- chlorobenzyl, 4-chlorobenzyl, 2,4-dlfluorobenzyl. 2.6-difluoroben2yl, 2.5-difluorobenzyl, 3,4-difluorobenzyl, 3.6-dif- 
luorobenzyl, 4-methylbenzyl, 3-trifluoromethylbenzyl, 4-trifluoromethylbenzyl, 4-hydroxybenzyl, 4-methoxybenzyl, 

4- bromobenzyl. 4-phenylbenzyl, 2-phenylethyl. 2-(2-fluorophenyl)ethyl. 2-{3-fluorophenyl)ethyl. 2-(4-fluorophenyl) 
ethyl. 2-(2-chlorophenyl)ethyl. 2-(3-chlorophenyl)ethyl. 2-(4-chlorophenyl)ethyl, 2-(2.4-difluorophenyl)ethyl, 2-{2,6-dif- 
luorophenyl)ethyl. 2-{2.5-difluorophenyl)ethyl, 2-(3,4-difIuorophenyl)ethyl, 2-(4-methylphenyl)ethyl. 2-{3-trifluorometh- 
ylphenyl)ethyl. 2-(4-trifluoromethylphenyl)ethyl, 2-(4-hydroxyphenyl)ethyl. 2-{4-methoxyphenyl)ethyl, 2-(4-bromophe- 
nyl)ethyl. 2-{4-biphenylyl)ethyl, benzenesulfonyl. 2-fluorobenzenesulfonyl, 3-fluorobenzenesulfonyl, 4-fluoroben2e- 
nesulfonyl, 2-chlorobenzenesulfonyl, 3-chlorobenzenesulfonyl, 4-chlorobenzenesulfonyl. 2,4 -difluorobenzenesulfo- 
nyl, 2,6-difluorobenzenesulfonyl. 2,5-difluorobenzenesulfonyl, 3,4-difluorobenzenesulfonyl, 4-methylbenzenesulfonyl, 

3- trifluoromethylbenzenesulfonyl, 4-trifluoromethyl benzenesulfonyl. 4-hydroxybenzenesulfonyl. 4-methoxybenze- 
nesulfonyl, 4-bromobenzenesulfonyl, 4-phenylbenzenesulfonyl, phenylthio. 2-fluorophenylthio, 3-fluorophenylthio, 

4- fluorophenylthio, 2-chlorophenylthio, 3-chlorophenylthio, 4-chlorophenyIthio, 2,4-difluorophenylthio, 2.6-difluoroph- 
enylthio. 2,5-difluorophenylthio, 3,4-difluorophenylthio. 4-methylphenylthio, 3-trifluoromethylphenylthio. 4-trifluor- 
omethylphenylthio, 4-hydroxyphenylthio, 4-methoxyphenylthio, 4-bromophenylthio, 4-biphenylylthio, phenoxyl, 2-fluor- 
ophenoxyl. 3-fiuorophenoxyl. 4-fluorophenoxyl. 2-chlorophenoxyl. 3-chlorophenoxyl, 4-chlorophenoxyl, 2.4-difluoroph- 
enoxyl, 2,6-difluorophenoxyl. 2,5-difluorophenoxyl, 3.4-difluorophenoxyl. 4-methylphenoxyl. 3-trifluoromethylphe- 
noxyl. 4-trifluoromethylphenoxyl. 4-hydroxyphenoxyl, 4-methoxyphenoxyl, 4-bromophenoxyl. 4-phenylphenoxyl. ben- 
zoyl, 2-f1uorobenzoyl, 3-fluorobenzoyl, 4-fluorobenzoyl. 2-chlorobenzoyl. 3-chlorobenzoyl. 4-chlorobenzoyl. 2.4-difluor- 
obenzoyl, 2,6-difluorobenzoyl, 2.5-difluorobenzoyl, 3,4-dlfluorobenzoyl, 4-methylbenzoyl. 3-trifluoromethylbenzoyl, 
4-trifluoromethyIbenzoyl. 4-hydroxybenzoyl. 4-methoxybenzoyl, 4-bromobenzoyl. 4-phenylbenzoyl, 2-thienyl. 
3-thienyl, furfuryl. 3-furylmethyl, {2-chlorothlophene3-yl)methyl. 2-picolyl, 3-picolyl. 4-picolyl, (2-fluoropyridin-3-yl)me- 
thyl, (2-fluoropyridin-5-yl)methyl or (5-fluoropyridin-2-yl)methyl. 

[0022] Preferably. is a group of the formula: -Z^-Z2-Z3-R5. and more preferably, a benzyl optionally substituted 
by a halogen, especially 4-fluorobenzyl. 
[0023] The group of the formula: 




wherein Ring C is the same meaning as above (1 ), which includes a heteroaryl as expressed by the following (T1) and 
(T2) wherein an atom next to the atom at the bonding position on the Ring C is a nitrogen atom, which binds to an 
adjacent atom with a double bond and binds to another adjacent atom with a single bond. Especially, prefen-ed is a 
heteroaryl as expressed by the following {T3) and (T4) wherein an atom next to the atom at the bonding position on 
the Ring C is nitrogen atom, which binds to an adjacent atom with a double bond and binds to another adjacent atom 
with a single bond, and further another atom next to the atom at the bonding position is a heteroatom. 



(T1) (T2) (T3) 0-4) 

wherein the group of T1 to T4 is a heteroaryl wherein an atom next to the atom at the bonding position is a nitrogen 
atom and wherein N is a nitrogen atom, Q is an atom next to the nitrogen atom; Het is a heteroatom. 
[0024] Moreover, the broken line shows the presence or the absence of a bond. The part as shown by a curved line 
means an atom{s) and a bond(s). which constitute the Ring C and can be selected to make the Ring C aromatic. Ring 
C may include a heteroatom(s) other than the nitrogen atom shown in the above formula and the constituent atom of 
the Ring C includes carbon atom, oxygen atom, nitrogen atom and sulfur atom. The bond constructing the Ring C 
Includes a single bond and a double bond. The Ring C is not only a monocycle but also a condensed ring (2 to 5 
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condensed rings), and especially a monocycle or a bicycle is preferable, and a monocycle is more preferable. 
[0025] The heteroaryl of Ring C being a monocycle means 5- to 8-membered heteroaryl wherein an atom next to 
the atom at the bonding position is a nitrogen atom and one to four of oxygen atom, sulfur atom, and/or nitrogen atom 
may be included. Especially 5- or 6-membered heteroaryl is preferable. Examples thereof are pyrrol-2-yl, imidazol- 
5 2-yl, imidazol-4-yl, pyrazol-3-yl, triazol-3-yl, tetrazol-5-yl, oxazol-2-yl, oxazol-4-yl, isoxazol-3-yl, thiazol-2-yl, thiazol- 
4-yl. 1 ,3.4-thiadiazol-2-yl, 1 ,2.4-thiadlazol-5-yl, 1 ,2,4-thiadiazol-3-yl, 1 ,3,4-oxadiazol-2-yl, 1 ,2,4-oxadiazol-5-yl. 
1.2,4-oxadiazol-3-yl, isothiazol-3-yI, pyridin-2-yl, pyridazin-3-yl, pyrazin-2-yl, pyrlmidin-2-yl, pyrimidin-4-y! or frazan- 
3-yl. 

[0026] Especially preferred is a heteroaryl wherein an atom next to the atom at the bonding position is a nitrogen 
10 atom, which binds to the adjacent atom with a double bond and binds to another adjacent atom with a single bond. 
Examples thereof are imidazol-2-yl, imidazol-4-yl, pyrazol-3-yl, triazol-3-yl, tetrazol-5-yl, oxazol-2-yl, oxazol-4-yl, iso- 
xazol-3-yl, thlazoI-2-yl, thiazol-4-yl, 1,3,4-thiadiazol-2-yl, 1,2,4-thiadiazol-5-yl, 1,2,4-thiadiazol-3-yl, 1,3,4-oxadlazol- 
2-yl, 1,2,4-oxadlazol-5-yi, 1,2,4-oxadiazol-3-yl, isothiazol-3-yl, pyridin-2-yl, pyridazin-3-yl, pyrazin-2-yl, pyrimidin-2-yl, 
pyrimidin-4-yl or frazan 3-yl. 

15 [0027] Furthennore, prefen^ed is a heteroaryl wherein an atom next to the atom at the bonding position is a nitrogen 
atom, which binds to the adjacent atom with a double bond and binds to another adjacent atom with a single bond, 
and further another atom next to the atom at the bonding position is a heteroatom. Examples thereof are imidazol-2-yl, 
triazol-3-yl, tetrazol-5-yl, oxazol-2-yl, thlazol-2-yl, 1,3, 4-th iadiazol-2-yl, 1,2,4-thiadiazol-5-yl, 1,2,4-thiadiazol-3-yl, 
1,3,4-oxadiazol-2-yl, 1,2,4-oxadlazol-5-yl, 1 ,2,4-oxadiazol-3-yl or pyrlmldin-2-yl. 

20 [0028] The heteroaryl of the Ring C being a condensed ring Is a heteroaryl wherein 1 to 4 of 5- to 8-membered 
aromatic carbocycles (e.g., 5- to 8-membered aromatic carbocycle) and/or other 5- to 8-membered aromatic hetero- 
cycles (e.g., 5- to 8- membered aromatic heterocyle which may Include 1 to 4 of oxygen atoms, sulfur atoms and/or 
nitrogen atoms in the ring) are condensed with the above monocycle. As a condensed aromatic ring, 5- or 6-membered 
ring is preferable. Examples thereof are benzimldazol-2-yl, benzooxazol-2-yl, quinoxalin-2-yl, cinnolin3-yl, quinazolin- 

25 2-yl, quinazolin-4-yI, qulnolin-2-yl. phthalazinl-yl, isoquinolin-1-yl, isoquinoIin-3-yl, purine-2-yl, purine-6-y!, purine-8-yl, 
pteridin-2-yl, pteridin-4-yl, pteridin-6-yl, pteridin-7-yl, carbazol-1-yl, phenantridin-6-yl, indol-2-yl or isoindoI-1-yt. 
[0029] Especially, preferred is a heteroaryl wherein an atom next to the atom at the bonding position is a nitrogen 
atom, which binds to the adjacent atom with a double bond and binds to another adjacent atom with a single bond. 
Examples thereof are benzimidazol-2-yl, benzooxazol-2-yl, quinoxalin-2-yl, cinnoline3-yl, quinazolin-2-yl, quinazolin- 

30 4-yi, quinolin-2-yI, phthalazinl-yl, isoquinolin-1 -yl, isoquinolin-3-yl, purine-2-yl, purine-6-yl, purine-8-yl, pterldin-2-yl, pte- 
ridin-4-yl, pteridin-6-yl, pteridin-7-yl or phenantridin6-yl is preferred. 

[0030] Furthennore, preferred is a heteroaryl wherein an atom next to the atom at the bonding position is a nitrogen 
atom, which binds to the adjacent atom with a double bond and binds to another adjacent atom with a single bond and 
another atom next to the atom at the bonding position is a heteroatom. Examples thereof are benzimidazol-2-yl. ben- 
35 zooxazol-2-yl, quinazolln-2-yl, purine-2-yl, purine-8-yl or pteridin-2-yl Is preferred. 
[0031] Especially, the groups as shown in the following formulae are preferable. 
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[0032] In general formula (II), when only one of R24 and R^s exists, the R^^ or R25 preferably is carboxy, 
-N(Ri4)(Ri5) wherein R^^ and R^^ ggch is Independently 
hydrogen, 
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alkyi, 

cycloalkyi, 

-(CH2)i.30R''6 wherein R^^ is hydrogen, alkyl. acyl or aryl. 

-C(=0)R1^ wherein R^^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted alkyl, 
haloalkyi, optionally substituted aryl. optionally substituted heteroaryl, optionally substituted aralkyi, optionally substi- 
tuted heteroaralkyl or optionally substituted amino, 

-C(=S)R''^ wherein R^^ is as defined above, 
-SO2R21 wherein R^i is alkyl or optionally substituted amino, 
R''^ and R''^ may be combined to form an optionally substituted thioamidino group, or 
R14 and R^s may be combined with the adjacent nitrogen to form optionally substituted nitrogen containing 
heterocycle optionally having nitrogen, sulfur and/or oxygen in its ring, 
-(CH2)o-30R''® wherein R^^ is hydrogen, alkyl, acyl or aryl, 
-{CH2)i.3CONHRi9 wherein R^^ is hydrogen, alkyl, acyl or aryl, 
-SO3R20 wherein R20 is alkyl or hydroxy, 
-SO2R2'' wherein R21 is alkyl or optionally substituted amino, 
-P0(0H)2. 

-PO{OH){R22) wherein R22 is alkyl, 
haloalkyi, 

-(CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl, 
-(CH2)o.3CN, 

-R^1-C00R42 wherein R^'' is alkenyl and R'^2 js hydrogen or alkyl, 

.(CH2)i.3R^° wherein R^o is optionally substituted aryl or optionally substituted heteroaryl, 

optionally substituted aryl or 

optionally substituted heteroary. 
[0033] Especially, carboxy or -N(R14)(r15) wherein R^^ and R^5 each is independently hydrogen, alkyl, acyl or 
-SO2R2'' wherein R2i is alkyl or optionally substituted amino). 

[0034] More preferably, -N{Ri4)(Ri5) wherein R^^ and R^^ each is independently hydrogen, alkyl, acyl or -SO2R21 
wherein R2'» is alkyl or optionally substituted amino or R^^ and R^s are combined with the adjacent nitrogen to form 
optionally substituted nitrogen containing heterocycle optionally possessing nitrogen, sulfur and/or oxygen in its ring 
can be cited. 

[0035] The "alkylene" means a C^-C^ straight or branched alkylene group and includes, for Example, methylene, 
ethylene, trimethylene, propylene, tetramethylene, ethylethylene, pentamethylene or hexamethylene. Preferred is a 
C1-C4 straight alkylene group such as methylene, ethylene, trimethylene or tetramethylene. and more preferable one 
is methylene. 

[0036] The "alkenylene" means a C2-C6 straight or branched alkenylene group, wherein the above "alkylene" is 
added with one or more double bonds and includes, for Example, vinylene, propenylene or butenylene. Prefen-ed Is a 
C2-C3 straight alkenylene group such as vinylene or propenylene. 

[0037] The "alkyl" means a Ci-C^o straight or branched alkyl group and includes, for Example, methyl, ethyl, n-propyl, 
isopropyl. n-butyl, isobutyl. sec-buthyl, tert-butyl, n-pentyl, isopentyl, neopentyl, tert-pentyl, n-hexyl, isohexyl, n-heptyl. 
n-octyl, n-nonyl or n-decyl. Prefen-ed is a C^-Cq alkyl group such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-buthyl, tert-butyl n-pentyl, isopentyl. neopentyl, tert-pentyl, n-hexyl or isohexyl. 

[0038] The term "alkenyl" means a C2-C8 straight or branched alkenyl group wherein the above "alkyl" is added with 
one or more double bonds and includes, for Example, vinyl, 1-propenyl. 2-propenyl, 1-butenyl, 2-butenyl. 3-butenyl, 
1,3-butadienyl or 3-methyl-2-butenyl. 

[0039] The "aryl" means a monocyclic aromatic hydrocarbon group (e.g., phenyl) or a polycyclic aromatic hydrocar- 
bon group (e.g., 1-naphthy!, 2-naphthyl, 1-antolyl, 2-antolyl, 9-antolyl, 1-phenantolyl. 2-phenantolyl, 3-phenantolyl, 
4-phenantolyl or 9-phenantolyl). Preferred is phenyl or naphthyl (e.g., 1-naphthyl or 2-naphthyl). 
[0040] The "heteroaryl" means a monocyclic aromatic heterocyclic group and a condensed aromatic heterocyclic 
group. 

[0041] The monocycle aromatic heterocyclic group means a group which is derived from a 5- to 8-membered aromatic 
ring which may contain 1 to 4 of oxygen atom, sulfur atom, and/or nitrogen atom within the ring, and may have a bonding 
position at any substitutable position. 

[0042] The condensed aromatic heterocyclic group means a group, wherein a 5- to 8-membered aromatic ring which 
may contain 1 to 4 of oxygen atom, sulfur atom, and/or nitrogen atom is condensed with 1 to 4 of 5- to 8-membered 
aromatic carboncycle or other 5- to 8-membered aromatic hetetrocycle and may have a bonding position at the any 
substitutable position. 

[0043] The "heteroaryl" means the following groups, for Example, furyl (e.g.. 2-furyl or 3-furyl). thienyl (e.g., 2-thienyl 
or 3-thienyl). pyn-olyl (e.g., 1-pyrrolyl, 2-pyrrolyl or 3-pyrrolyl). imidazolyl (e.g.. 1-imidazolyl, 2-imidazolyI or 4-imida- 



22 



EP 1 541 558 A1 



zolyl), pyrazolyl (e.g., 1-pyrazolyl, 3-pyrazolyl or 4-pyrazolyl), triazolyl (e.g., 1,2,4-tria20l-1-yl, 1,2.4-triazolyl-3'yl or 
1 ,2,4-triazol-4-yl), tetrazolyl (e.g., 1-tetrazolyl, 2-tetrazolyl or 5-tetrazoly!), oxazolyl (e.g., 2-oxazolyl, 4-oxazolyl or 5-ox- 
azolyl), isoxazolyl (e.g., 3-isoxazolyl, 4-isoxa2oIyl or S-isoxazolyl), thiazolyl (e.g., 2-thia2olyl, 4-thia2olyl or 5-thiazolyl), 
thiadiazolyl, isothiazolyl (e.g., 3-jsothiazolyl, 4-isothiazolyl or 5-isothiazolyl), pyridyl (e.g., 2-pyridyl, 3-pyridyl or4-pyri- 
dyl). pyridazinyl (e.g., 3-pyridazlnyl or 4-pyridazinyl), pyrimidinyl (e.g., 2-pyrimidinyl, 4-pyrimidlnyI or 5-pyrimidinyl), 
furazanyl (e.g., 3-furazanyl), pyrazinyl(e.g., 2-pyrazinyl). oxadiazolyl (e.g., 1 ,3,4-oxadiazol-2-yl), benzofuryl (e.g., 
2-benzo[b]furyl, 3-benzo[b]furyl, 4-benzo[b]furyl, 5-benzo[b]furyI, 6-benzo[b]furyl or 7-benzo[b]furyl), benzothienyl (e. 
g., 2-benzo[b]thlenyl, 3-benzo[b]thienyl, 4-benzo[b]thlenyl, 5-benzo[b]thienyl, 6-benzo[b]thienyl or 7-benzo[b]thienyl), 
benzimidazolyl (e.g., 1-benzoimidazolyl, 2-benzoimidazolyl, 4-benzoimidazolyl or 5-benzoimidazolyl), dibenzofuryl, 
benzoxazolyl, quinoxalyl (e.g., 2-qulnoxalinyl, 5-quinoxallnyl or 6-quinoxalinyl), cinnolinyl (e.g., 3-cinnolinyl, 4-cinnoli- 
nyl, 5-cinnollnyl, 6-cinnolinyl, 7-cinnolinyl orS-cinnolinyl), quinazolyl (e.g., 2-quinazolinyl, 4-quinazolinyl, 5-quinazolinyl, 

6- quinazolinyl, 7-qujnazollnyl or 8-quinazolinyl), quinolyl (e.g., 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 6-quinolyl, 

7- quinolyl or 8-quinolyl), phthalazinyl (e.g., 1-phthalazinyl, 5-phthalazinyl or 6-phthalazinyl), isoquinolyl (e.g., 1-isoqui- 
nolyl, 3-isoquinotyl, 4-isoquinolyl, 5-isoquinolyl. 6-isoquinolyl, 7-isoquinolyl or 8-isoquinolyI), puryl, pteridinyl (e.g.. 

2- pteridinyl, 4-pteridlnyl, 6-pteridinyl or 7-pteridinyl), carbazolyl, phenantrldinyl, acridinyl (e.g., 1-acridinyl, 2-acridinyl, 

3- acridlnyl, 4-acridinyl or 9-acridinyl), indolyl (e.g., 1-indolyl, 2-indolyl, 3-lndoIyl, 4-indolyl, 5-indolyl, 6-indolyl or 7-in- 
dolyl), isoindolyl, phenazinyl (e.g., 1-phenazinyl or 2-phenazinyl) or phenothiazlnyl (e.g., 1-phenothiazinyl, 2-pheno- 
thiazinyl, 3-phenothiazinyl or 4-phenothiazinyl). 

[0044] The term "cycloalkyl" means a O^-C^q cyclic saturated hydrocarbon group and includes, for Example, cyclo- 
propyl, cyclobutyl, cyclopentyl, cyclohexyl. cycloheptyl or cyclooctyl. Preferred is a C^-Cq cycloalkyi group such as 
cyclopentyl or cyclohexyl. 

[0045] The term "cycloalkenyl" means a CyC^Q cyclic non-aromatic hydrocarbonyl group and includes, for Example, 
cyclopropenyl (e.g., 1-cyclopropenyl), cyclobutenyl (e.g., 1-cyclobutenyl), cyclopentenyl (e.g., 1-cyclopenten-1-yl, 2-cy- 
clopenten-1-yl or 3-cyclopenten-1-yl), cyclohexenyl (e.g., 1-cyclohexen-1-yl, 2-cyclohexen-1-yl or3-cyclohexen-1-yl), 
cycloheptenyl (e.g., 1-cycloheptenyl) or cyclooctenyl (e.g., 1-cyclooctenyl). Especially preferable is 1-cyclohexen-1-yl, 
2-cyclohexen-1-yl or 3-cyclohexen-1-yl. 

[0046] The term, "heterocycle" means a non-aromatic heterocyclic group which contains at least one of nitrogen 
atom, oxygen atom and sulfur atom, and which has a bonding position at any substitutable position and includes, for 
Example, 1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, 1-pyrrolidlnyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1-imidazollnyl, 2-imidazoli- 
nyl, 4-imldazolinyl, 1-imidazolidlnyl, 2-imidazolidinyl, 4-imidazolidinyl, 1-pyrazolinyl, 3-pyrazolinyl, 4-pyrazollnyl, 
1-pyrazolidlnyl, 3-pyrazolldinyl, 4-pyrazolidinyl, piperldino, 2-piperidyl, 3-piperidyl, 4-piperidyI, l-piperazinyl, 2-piper- 
azinyl, 2-morpholinyl, 3-morpholinyl, morpholino or tetrahydropyranyl. Then, "a non-aromatic heterocyclic group" can 
be saturated or unsaturated. 

[0047] "The optionally substituted nitrogen-containing heterocycle optionally having nitrogen, sulfur and/or oxygen 
atom in the cycle formed by combining R^^ and R''^ with adjacent nitrogen atom" is preferagly a 5- or 6-membered 
heterocycle being optionally substituted by an oxo group and Includes, for Example, [1 ,2]-thiadinane 1 ,1-dioxide, iso- 

thiazolidine 1,1-dioxide, piperidin-2-one, pyrrolidin-2-one, etc. 

[0048] The aikyi moiety of "alkoxy" is the same meaning as the above "alkyl". The "alkoxy" includes, for Example, 
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy, and especially preferably methoxy or ethoxy. 
[0049] The "alkoxy carbonyl" means a carbonyl substituted with the above "alkoxy" and includes, for Example, meth- 
oxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, n-butoxycarbonyl, isobutoxycarbonyl ortert-bu- 
toxycarbonyl. 

[0050] The "alkoxyalkyl" means the above "alkyl" substituted with the above "alkoxy" and includes, for Example, 
methoxymethyl, ethoxymethyl, n-propoxymethyl, isopropoxy methyl, n-butoxymethyl. isobutoxymethyl, tert-butoxy me- 
thyl, methoxyethyl, ethoxyethyl, n-propoxyethyl, isopropoxyethyl, n-butoxyethyl, Isobutoxyethyl or tert-butoxyethyl. 
[0051] The "alkynyl" means a C2-C8 alkynyl group, wherein the above "alkyl" having one or more triple bonds, for 
Example, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl or3-butynyl. 

[0052] The "alkylsulfonyl" means a sulfonyl substituted with the above "alkyl" and includes, for Example, methylsul- 

fonyl, ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyi, sec-butylsulfonyl, tert-butyl- 

sulfonyl, n-pentylsulfonyl, isopentyl sulfonyl, neopentylsulfonyl, tert-pentylsulfonyl, n-hexylsulfonyl, isohexyisulfonyl, n- 

heptylsulfonyl, n-octylsulfonyl, n-nonylsulfonyl or n-decylsulfonyl. 

[0053] The "optionally substituted amino" means a substituted or unsubstituted amino. 

[0054] The "optionally substituted carbamoyl" means a substituted or unsubstituted carbamoyl. 

[0055] The substltuents of the "optionally substituted amino" and the "optionally substituted carbamoyl" include, for 

Example, an optionally substituted alkyl (e.g., methyl, ethyl, isopropyl), benzyl, carbamoylalkyi (e.g., carbamoylmethyl). 

a mono-ordi-alkylcarbamoylalkyi (e.g.. dimethylcarbamoylethyl), hydroxyalkyi, heterocyclealkyl (e.g., morpholinoethyl, 

tetrahydropyranylethyl), an alkoxycarbonylalkyi (e.g., ethoxycarbonylmethyl, ethoxycarbonylethyl), a mono- or dl- 

alkylaminoalkyl (e.g., dimethylaminoethyl), etc., an alkoxyalkyl (e.g.. methoxyethyl, ethoxymethyl, ethoxyethyl, 1-pro- 
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poxyethyl, etc.). an acyl (cf., formyl.an optionally substituted alkylcarbony! (cf., acetyl, propironyl. butyryl, isobutyryl, 
valelyl, isovalelyl, pivaloyi, hexanoyi, octanoyt, methoxyethylcarbonyl, 2,2.2-trifiuoroethylcarbonyl, ethoxycarbonyl, 
methylcarbcnyl, an alkoxyalkylcarbonyl (e.g.. methoxyethylcarbonyl). alkylcarbamoylalkylcarbonyl (e.g., methylcar- 
bamoylethylcarbonyl), an alkoxycarbonylacetyl, etc.), an optionally substituted arylcarbonyl (e.g., benzoyl, toluoyi, 
etc.)), an optionally substituted aralkyi (e.g., benzyl, 4-F-benzyl, etc.), hydroxy, an optionally substituted alkylsulfonyt 
(e.g., methanesulfonyl, ethanesulfonyl, isopropylsulfonyl, 2,2,2-trifluoroethanesulfonyl, benzylsulfonyl, methoxyethyl- 
sulfonyl. etc.), an arylsulfonyl optionally substituted by an alkyi or a halogen (e.g., benzenesulfonyl, toluenesulfonyl, 
4-fluorobenzenesulfonyl), a cycloalkyi (e.g., cyclopropyl etc.). an aryl optionally substituted by an alkyl (e.g., phenyl, 
trityl, etc.), an alkylaminosulfonyl (e.g., alkylaminosulfonyl (e.g., methylaminosulfonyl, dimethylaminosulfonyl, etc.), an 
alkylaminocarbonyl(e.g., dimethylaminocarbonyl, etc.), an alkoxycarbonyl (e.g., ethoxycarbonyl, etc.), a cycloalkylcar- 
bonyl (e.g.,cyclopropylcarbonyl, cyclohexyicarbonyl, etc.), an optionally substituted sulfamoyi (e.g., sulfamoyi, meth- 
ylsulfamoyl, dimethylsulfamoyi, etc.), an alkylcarbonylamino (e.g., methylcarbonylamino). a heterocycle (e.g., mor- 
phollno, tetrahydropyranyl), an optionally substituted amino (e.g.. mono- or dialkylamino(e.g., dimethylamino), 
formylamino), etc. The "optionally substituted amino" and the "optionally substituted carbamoyl" may optionally be 
substituted by one or two groups of the above substituents. 

[0056] The amino group of the "optionally substituted amino" and the "optionally substituted carbamoyl" may be 
substituted by an alkylene (e.g., trimethylene, tetramethylene, pentamethylene, etc.), etc., and may form a ring option- 
ally containing O, S together with the nitrogen atom of the amino group. 

[0057] The amino group of the "optionally substituted amino" and the "optionally substituted carbamoyl" may fomn a 
nitrogen-containing heterocycle optionaly containing a sulfur atom and/or an oxygen atom together with the nitrogen 
atom to which two substituents of the amino group are next (e.g., prererably 5- to 7-membered ring, and preferably 
saturated ones), said ring being optionally substituted by an oxo or hydroxy. For Example, preferable ones are a 5- or 
6-membered ring such as piperidino, morpholino, pyrrolidino. thiadinan-2-yl. 2-oxopiperidino. 2-oxopyrrolidino. 1.1-di- 
oxide-1,2-thiadinan-2-yl, 4-hydroxymorpholino, etc. 

[0058] Preferable "optionally substituted amino" and "optionally substituted carbamoyl" are groups of the following 
formulae (hereinafter, refenred to as Substituent Group A-1). These groups are suitable for R^s and R29. 
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Or, optionally substituted aminos (e.g., -NHS02Me, -NHCOMe, -NHS02NMe2. - NHS02iPr, -NHS02-Ph-4F, -NHS02Et, 
-NHS02Bn. -NHSO2CH2CF3, - NHS02CH2C02Me, -NHSO2CHCH2 iPr, -NHS02CHCH2Ph. -NHS02CH2CH2Ph, - 

50 NHCOCHzCHiOMe. -NHCOPh, -NHCOEt. -NHCO-c-Pr. -NHCO-c-hex, - NHCOCHzCOjEt, -NHCO-2-thienyl. -NHCO- 
5-isoquinazolyl, -NHC0NMe2, -NHCOgEt, -NHCOCOjEt, -NHCOCHjCHgCOjMe, N-succlnimde, -NHC0C0NMe2, - 
NHCOCONH2, -NHC02Me, -NHCO-2-pyrimidine. -NHCO-2-furan, -NHCO-3-triazole-1-Me, -NHC02iPr. 
-NHC02CH2CH20Me), an optionally substituted carbamoyl (e.g., - CONHiPr, -CONHCH2CH20Me. -CONH-N-mor- 
pholinyl, -CONHNHAc, -C0-(4-Me-piperazine), -CONH-(2-thia2ole), -CONHCH2CONMe2, -CONH(CH2)30COCF3. - 

55 C0NEt2. -CO-morpholinyl. -CONHS02Me. -CONMeSOaMe. -CONHSOjPh). 

[0059] R28 and R29 are more preferably an optionally substituted amino (e.g., - NHCOMe, -NHS02NMe2, 
-NHCOCHjCHgOMe. -NHCOPh. -NHCOCH2C02Et, - NHCO-2-thlenyl. -NHC02Et. -NHCOCH2CH2C02Me. 
-NHCOCONMeg, - NHCOCONHg): an optionally substituted alkynyl (e.g., -C^CCHgOMe, -C= CCH2NHAC, 
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-C^CCH2NHS02Me. -C^C-c-pen-{1-OH), -C^CCHsOH); -CH2CH^CH2. - N-morpholinyl or hydrogen, etc. 
[0060] When R^s and R29 are an optionally substituted alkyl. then the substituent thereof includes the above men- 
tioned Substituent Group A, and preferably hydroxy, an alkoxy (e.g., methoxy, ethoxy), CONH2, CN. an alkoxycarbonyl 
(e.g., methoxycarbonyl, ethoxycarbonyl), COOH. an optionally substituted phenyl (e.g., 4-F-phenyl). etc. 
[0061] The "alkylthio" means sulfur atom substituted with the above "alkyl" and includes, for Example, methytthio. 
ethylthio, n-propylthio, isopropylthio, n-buty!thio, isobutylthio, sec-butylthio. tert-butylthio, n-pentylthio, isopentylthto, 
neopentylthio. tert-pentylthio, n-hexylthio, isohexylthio, n-heptylthio. n-octylthio, n-nonylthio or n-decylthio. A C^-Cq 
alkylthio is preferable. 

[0062] The "alkylthioalkyl" means the above "alkyl" substituted with the above "alkylthio", for Example, methylthi- 
omethyl. ethylthiomethyl, n-propylthiomethyl. isopropylthiomethyl, n-butylthiom ethyl, isobutylthiomethyl, sec-butylthi- 
omethyl, tert-butylthiomethyl, n-pentylthiomethyl, isopentylthiomethyl, neopentylthiomethyl, tert-pentylthiomethyl, n- 
hexylthiomethyl, Isohexylthiomethyl, n-heptylthiomethyl. n-octylthiom ethyl, n-nonylthiomethyl, n-decylthiom ethyl, 
methylthioethyl, ethylthioethyl, n-propylthioethyl, isopropylthioethyl, n-butylthioethyl, isobutylthioethyl. sec-butylthioe- 
thyl. tert-butylthioethyl, n-pentylthioethyl. isopentylthioethyl, neopentylthioethyl, tert-pentylthioethyl, n-hexylthioethyl. 
isohexylthioethyl. n-heptylthioethyl, n-octylthioethyl. n-nonylthioethyl or n-decylthioethyl. A C1.2 a'M substituted with 
a C^_Q alkylthio is preferable. 

[0063] The "haloalkyi" means the above "alkyl" substituted with one or more halogens. A C1-C3 halogenated alkyl 
is especially preferable and includes, for Example, trifluoromethyl, chloromethyl. dichloromethyl, 1,1-dichloroethyl or 

2,2,2-trichloroethyl. 

[0064] The "haloalkoxy" means oxygen atom substituted with the above "haloalkyi" and includes, for Example, trif- 
luoromethoxy, chloromethoxy, dichloromethoxy, 1 ,1-dichloroethoxy or 2,2,2-trichloroethoxy. 

[0065] The "haloalkoxyalkyi" means the above "alkyl" substituted with the above "haloalkoxy" and includes, for Ex- 
ample, trifluoromethoxymethyl.chloromethoxymethyl, dichloromethoxymethyl, 1 .1-dichloroethoxymethyl, 2.2.2-trichlo- 
roethoxymethyl, trifluoromethoxyethyl, chloromethoxyethyl, dichloromethoxyethyl, 1 ,1-dichloroethoxyethyl or 
2,2,2-trichloroethoxyethyl. 

[0066] The "acyl" means a carbonyl substituted with the above "alkyl" and a carbonyl substituted with the above 
"aryl" and includes, for Example, acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyi, hexanoyl, octanoyi, 
lauroyl, benzoyl. 

[0067] The "alkylcarbonyl" means a carbonyl substituted with the above "alkyl" and includes, for Example, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyi, hexanoyl, octanoyi or lauroyl. 

[0068] The "alkylcarbonyloxy" means an oxygen atom substituted with the above "alkylcarbonyl" and includes, for 
Example, acetyloxy, propionyloxy, butyryloxy, isobutyryloxy, valeryloxy, isovaieryloxy, pivaloyloxy, hexanoyloxy, oc- 
tanoyloxy or lauroyloxy. 

[0069] The "aralkyl" means the above "alkyl" substituted with 1 to 3 above "aryrs and includes, for Example, benzyl, 
diphenylmethyl, tri phenyl methyl, phenethyl, 1 -naphthylmethyl or 2-naphthylmethyl. 

[0070] The "heteroaraikyl" means the above "alkyl" substituted with 1 to 3 above "heteroaryl"s. A heteroaralkyl where- 
in the alkyl moiety is a C1-C4 is preferable. A heteroaralkyl wherein the alkyl moiety is a or C2 is especially preferable 
and includes, for Example, furylmethyl, thienylmethyl, pyn-olyl methyl, imidazolylmethyl. pyrazolylmethyl, triazolylme- 
thyl, tetrazolylmethyl. oxazolyl methyl. Isoxazolylmethyl, thiazolylmethyl, thiadiazolylmethyl. isothiazolylmethyl, pyridyl- 
methyl, pyridazinylmethyl, pyrimidinylmethyl. furazanylmethyl, pyrazinylmethyl, oxadiazolyimethyl, benzofurylmethyl. 
benzothienylmethyl, benzimidazolyl methyl, dibenzofurylmethyl, benzooxazolylmethyl, quinoxalylmethyl. cinnolinylme- 
thyl, quinazolylmethyl, quinolylmethyl, phthalazinylmethyl, isoquinolylmethyl, puriylmethyl. pteridiny I methyl, carbazolyl- 
methyl, phenantridinylmethyl, acridinylmethyl, indolylmethyl, isoindolylmethyl, phenazinylmethyl, phenothiazinylme- 
thyl, furylethyl, thienylethyl, pyn-olylethyl, im id azolyl ethyl, pyrazolylethyl, triazolylethyl, tetrazolylethyl, oxazolyl ethyl, 
isoxazolylethyl, thiazolylethyl, thiadiazolylethyl, isothiazolylethyl, pyrldylethyl, pyridazinylethyl, pyrlmidinylethyl, fura- 
zanylethy!, pyrazinylethyl, oxadiazolylethyl, benzofurylethyl, benzothienylethyl, benzimidazolyl ethyl, dibenzo furylethyl, 
benzooxazolylethyl. uinoxalylethyl, cinnolinylethyl. quinazolylethyl, quinolylethyl. phthalazinylethyl, isoquinolylethyl, 
puriylethyl, pteridinyl ethyl, carbazolylethyl. phenantridinylethyl. acridlnylethyl, indolylethyl, isoindolylethyl. phenazlnyle- 
thyl or phenothiazinylethyl. 

[0071] Then, "aryl", "aralkyl", "heteroaryl" "heteroaralkyl" and "alkyl" of "aryloxy", "heteroaryloxy", "arylthio", "heter- 
oarylthio", "aralkyloxy". "heteroaralkyloxy". "aralkylthio". "heteroaralkylthio". "aryloxyalkyl", "heteroaryloxyalkyl", 
"arylthioalkyl", "heteroarylthioalkyi", "arylsulfonyl", "heteroarylsulfonyl", "aralkylsulfonyl" and "heteroaralkylsulfonyl" are 
the same meanings as the above. 

[0072] In the case that "optionally substituted alkylene". "optionally substituted alkenylene", "optionally substituted 
alkyl", "optionally substituted alkenyl". "optionally substituted aryl". "optionally substituted heteroaryl", "optionally sub- 
stituted cycloalkyl". "optionally substituted cycloalkenyl", "optionally substituted heterocycle", "optionally substituted 
aralkyl", "optionally substituted heteroaralkyl", "optionally substituted aryloxy", "optionally substituted heteroaryloxy", 
"optionally substituted arylthio", "optionally substituted heteroarylthio", "optionally substituted aralkyloxy". "optionally 
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substituted heteroaralkyloxy", "optionally substituted aralkylthio", "optionally substituted heteroaralkylthio", "optionally 
substituted aryloxyalkyl", "optionally substituted heteroaryl oxyalkyl", "optionally substituted arylthioalkyr, "optionally 
substituted heteroarylthioalkyi", "optionally substituted arylsulfonyl", "optionally substituted heteroarylsulfonyl", "option- 
ally substituted aralkyi sulfonyl" and "optionally substituted heteroaralkylsulfonyl" have the substituents. then each of 
them is optionally substituted at any position with the same or different 1 to 4 substituents. Besides, these substituents 
can be selected from the Substituent Group A or Substituent Group A-1 , and may be any one as long as these sub- 
stituents do not interfere with the inhibitory activity against integrase. 

[0073] The substituents are, for Example, hydroxy, carboxy, halogen (e.g., F, CI. Br or I), halo alkyi (e.g., CF3, CH2CF3 
and CH2CCI3), alky! (e.g., methyl, ethyl, Isopropyl and tert-butyl), alkenyl (e.g., vinyl), alkynyl (e.g., ethynyl), cycloalkyi 
(e.g., cyclopropyl), cycloalkenyl (e.g., cyclopropenyl), alkoxy (e.g., methoxy, ethoxy, propoxy and butoxy), alkenyloxy 
(e.g., vinyloxy and allyloxy), alkoxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl and tert-butoxycarbonyl), nitro, 
nitroso, optionally substituted amino (e.g., alkylamino, methylamino, ethylamino and dimethylamino), acylamino (e.g., 
acetylamino and benzoylamino), aralkylamino (e.g., benzylamino, tritylamino and hydroxyamino), azide, aryl (e.g., 
phenyl), aralkyi (e.g.. benzyl), cyano, isocyano, isocyanate, thiocyanate, isothiocyanate, mercapto, alkylthio (e.g., 
methylthio), alkylsuifonyt (e.g., methanesulfonyl and ethanesulfonyl), optionally substituted carbamoyl (e.g., alkylcar- 
bamoyl methylcarbamoyi, ethylcarbamoyl and dimethylcarbamoyi, sulfamoyi, acyl (e.g., formyl and acetyl), formyloxy, 
haloformyl, oxal, thioformyl, thiocarboxy, dithiocarboxy, thiocarbamoyi, sulfino, sulfo, sulfoamino, hydrazine, azide, 
ureide, amidino, guanidino, phthalimide or 0x0. 

[0074] Among the substituents of "optionally substituted aryl", "optionally substituted heteroaryl", "optionally substi- 
tuted cycloalkyi", "optionally substituted cycloalkenyl" and "optionally substituted heterocycle" exemplified for R^, es- 
pecially preferred is hydroxy, carboxy, halogen (e.g., F, CI, Br or I), haloalkyi (e.g., CF3, CH2CF3 or CH2CCI3), alkyI (e. 
g., methyl, ethyl, isopropyl or tert-butyl), alkenyl (e.g., vinyl), alkynyl (e.g., ethynyl), cycloalkyi (e.g., cyclopropyl), cy- 
cloalkenyl (e.g., cyclopropenyl), alkoxy (e.g., methoxy, ethoxy, propoxy or butoxy), alkoxycarbonyl (e.g., methoxycar- 
bonyl, ethoxycarbonyl or tert-butoxycarbonyl), nitro, optionally substituted amino (e.g., alkylamino (e.g., methylamino, 
ethylamino or dimethylamino), acylamino (e.g., acetyl amino or benzoylamino), aralkylamino (e.g., benzylamino, trit- 
ylamino) or hydroxyamino), azide, aryl (e.g., phenyl), aralkyi (e.g., benzyl), cyano, mercapto, alkylthio (e.g., methylthio), 
alkylsulfonyl (e.g., methanesulfonyl or ethanesulfonyl), optionally substituted carbamoyl, sulfamoyi, acyl (e.g., formyl 
or acetyl), formyloxy, thiocarbamoyi, sulfoamino, hydrazine, azide, ureide. amidino or guanidino. Especially, alkyI, 
haloalkyi. halogen (especially F, CI or Br) or alkoxy (especially methoxy) mono-substitution or di-substitution being 
preferable. 

[0075] Among the substituents of "optionally substituted alkylene" and "optionally substituted aikenylene" exemplified 
for Z\ Z2 and Z^, especially preferred is hydroxy, carboxy. halogen (e.g., F, CI, Br or I), haloalkyi (e.g., CF3, CH2CF3 
orCH2CCl3), alkyl (e.g., methyl, ethyl, isopropyl or tert-butyl), alkenyl (e.g., vinyl), alkynyl (e.g., ethynyl). cycloalkyi (e. 
g,, cyclopropyl), cycloalkenyl (e.g., cyclopropenyl), alkoxy (e.g., methoxy, ethoxy, propoxy or butoxy), alkoxycarbonyl 
(e.g., methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl). optionally substituted amino (e.g., alkylamino (e.g., 
methylamino, ethylamino or dimethylamino), acylamino (e.g.. acetylamino or benzoylamino), aralkylamino (e.g., ben- 
zylamino or tritylamino) or hydroxyamino), aryl (e.g., phenyl), aralkyi (e.g., benzyl), cyano, mercapto, alkylthio (e.g., 
methylthio), alkylsulfonyl (e.g., methanesulfonyl or ethanesulfonyl), optionally substituted carbamoyl, sulfamoyi, acyl 
(e.g., formyl or acetyl), formyloxy, thiocarbamoyi, sulfoamino, hydrazine, azide, ureide, amidino or guanidino. 
[0076] In the case that a group selected from Substituent Group A is "optionally substituted aryl", "optionally substi- 
tuted heteroaryl", "optionally substituted cycloalkyi", "optionally substituted cycloalkenyl", "optionally substituted hete- 
rocycle", "optionally substituted aralkyi", optionally substituted heteroaralkyi", "optionally substituted 
aryloxy", "optionally substituted heteroaryloxy", "optionally substituted arylthio", "optionally substituted 
heteroarylthio", "optionally substituted aralkyloxy", "optionally substituted heteroaralkyloxy", "optionally substituted ar- 
alkylthio", "optionally substituted heteroaralkylthio", "optionally substituted aryloxyalkyl", "optionally substituted 
heteroaryloxyalkyl", "optionally substituted arylthioalkyl", "optionally substituted heteroarylthioalkyi", "optionally substi- 
tuted arylsulfonyl", "optionally substituted heteroarylsulfonyl", "optionally substituted aralkylsulfonyl" or "optionally sub- 
stituted heteroaralkylsulfonyl", then, among the above substituents, especially prefen-ed is hydroxy, carboxy, halogen 
(e.g., F, CI, Br or I), haloalkyi (e.g., CF3, CH2CF3 or CH2CCI3), alkyl (e.g., methyl, ethyl, isopropyl or tert-butyl), alkenyl 
(e.g., vinyl), alkynyl (e.g., ethynyl), cycloalkyi (e.g., cyclopropyl), cycloalkenyl (e.g.. cyclopropenyl), alkoxy (e.g., meth- 
oxy. ethoxy, propoxy or butoxy), alkoxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl), nitro, 
optionally substituted amino (e.g., alkylamino (e.g., methylamino, ethylamino or dimethylamino), acylamino (e.g., 
acetylamino or benzoylamino), aralkylamino (e.g., benzylamino or tritylamino) or hydroxyamino), azide. aryl (e.g., phe- 
nyl), aralkyi (e.g., benzyl), cyano, mercapto, alkylthio (e.g.. methylthio), alkylsulfonyl (e.g., methanesulfonyl or 
ethanesulfonyl), optionally substituted carbamoyl, sulfamoyi, acyl (e.g., formyl or acetyl), formyloxy. thiocarbamoyi. 
sulfoamino, hydrazino, azide. ureide. amidino or guanidino. Especially, alkyl, haloalkyi, halogen (especially F. CI or Br) 
or alkoxy (especially methoxy) is preferable, and monosubstitution or disubstitution is preferable. 
[0077] The compounds of the present invention (I) include compound (II), (III). (III-1). (IV-I), (lV-2), (V), (VI), (VII), 
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(VIII) (IX) (X) {V),etc. as explained above, and Compound (III), (III-1) and (V) are preferable. 

[0078] In compound (III) or (III-1 ). it is preferred that Y is OH; RB is -COR26 or - CONR8R9; r27 jg hydrogen; R2' is 

hydrogen; and R'" is -Z^-RS. 

[0079] More preferably, R^ is -COR26; and R^ is benzyl optionally substituted by halogen, especially p-F-benzyl. 

5 [0080] More preferably, R^e is hydroxy, optionally substituted alkoxy, optionally substituted alkyi, optionally substi- 
tuted alkoxyalkyl. optionally substituted cycloalkyi or optionally substituted heterocycleoxy; and more preferably is hy- 
droxy alkoxy (e.g.. methoxy) or optionally substituted heterocycleoxy (e.g.. optionally substituted 4-piperidyloxy (Ex- 
amples of substituent: acyl (e.g.. alkylcarbonyl. preferably acetyl, sulfonyl preferably alkylsulfonyl (e.g.. methanesul- 
fonyl); formyl; alkyI (e.g., methyl, ethyl, isopropyl))). 

10 [0081] Preferably. R28 is carboxy, said optionally substituted alkyI, optionally substituted ammo or optionally substi- 
tuted carbamoyl as listed in Substituent Group A-1, etc. 
[0082] Preferable embodiments of Compound (III-1 ) are shown below. 

[0083] RB: -C(=0)R26 wherein R26 is hydroxy, optionally substituted alkoxy, optionally substituted alkyI, optionally 
substituted alkoxyalkyl. optionally substituted cycloalkyi or optionally substituted heterocycleoxy. Especially prefen-ed 
15 is that R26 is alkoxy (e.g., methoxy) or optionally substituted heterocycleoxy (e.g.. 1-substituted-piperidine-4-yl)oxy 
[0084] R1 : a group of the formula: -Z2-R5 wherein, Z2 is methylene; R^ is phenyl optionally substituted with halogene; 
[0085] R28: carboxy, halogene, cyano or substituents exemplified below: 

(1) optionally substituted carbamoyl 
20 1-5, 6: CONHCH2CH2OR (R=H.Me) 

1-7: CONH2 
1-23: CONH(CH2)3CH3 
1-47: CONHCH2CF3 

1-84, 85: CONHNHR(R=Me.CH2CH20H) 
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X 



1-86 (R= Ac) 
1-87 (R= CHO) 
1-88 (R= CH2-CO0Me) 
, 1-89 (R= SOg-Me) 

L fsi^ F90 (R= CO-CONHg) 

R 1-91 (R= Et) 

1-92 (R= CHg-CHj-OMe) 
1-93 (R= iPr) 



1-96 (R=H) 

As^ XN^V M4(R=Ac) 
3^ N 1-95 (R= CO-CO-NH j) 

H 



I H 8 1-97 (R= NH-Me) M19 xs^O. 

H \ 



1-124 



J H 



1-168 (R=Me) 
1-169 (R= i-Pr) 
M70 (R = i-Bu) 
M71 (R=s-Bu) 



N CONMe, M72(R = Bn) 

M73 (R = CH,— 4^, ) 



CONHR 



R=CH2CH20Me (1-198), NMe2{l-197). (CHgjaOH (1-198). NHAc (1-199) 



(2) optionally substituted acyl 
l-20:CHO 1-114: acetyl 
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1-152 



^ CO,H o 



M53 (X=NH2) 
1-154 (X^^NMej) 
1-155 (X=OMe) 



(3) optionally substituted amino 

1-8 to 15: NHR (R=H, alltoxycarbonyl. alkylcarbonyl, lialogenoallcylcarbonyl, alkylsulfonyl, CHO, alkyl, cycloalkyi) 

1-16: dialkylamino 

1-17: alkylaminocarbonylamino 

1-1 8: alkylaminothiocarbonylamino 



M15 




1-120 (R=COMe) 
M21 (R=CHO) 
M22 (R=S02Me) 



1-158 (R= SOjPh) 
M59 (R= SOgn-CaH,^) 
1-160 (R =S02i-Pr) 



I H M61 (X = S. R = CH2Ph) 

n R 1-162 (X = S, R = CHjCHjPh) 

•j M63 (X = 0. R=Ph) 

^ 1-164 (X = 0. R = i-Pr) 



HNvj^x^Ssx^^-'R 1-165 (R = Me, R' = H). 

O R' 



1-166 (R = R* = Me) 



1-174 



I 

HN 



I 

HN^ ^R 



CI 



-o O -o 

1-175 M76 1-177 M78 



1-179 1-180 1-181 M82 
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^ Me 



O 1-192 1-193 1-194 



m 

M91 

o 



NHCOCHjCHgOMe (1-200) 
(4) optionally substituted aralkyloxycarbonyl 

^11 



1-123 

0 




(5) optionally substituted heterocyclealkyl. The heterocyclealkyl is preferably a saturated or unsaturated, aromatic 
5- to 10-membered ring which contains at least an N atom. 



1-126 




(6) optionally substituted alky! 

(Examples of substituent: hydroxy, cyano, (substituted )amino. carboxy, (substituted )carbamoyl. alkoxycarbonyl. 
imino) 

1-129: -CH2CN l-130:CH2CONH2 
1-131. 132: CH2CO2R (R=Me.H) 
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1-133 HN-^^N-Y ^^2^ R=H 



1-147 R=|D|e 



(7) optionally substituted heterocycle. The heterocyclealkyt Is preferably a saturated or unsaturated. 5- to 7-mem- 
bered ring which contains at least an N atom. 



I I 



O H 



0 



■-"S Q M87 



(8) optionally substituted alkenyl 

(Examples of substltuent: carboxy. alkoxycarbonyl) 



1-14 5 ^ 



1-144 

CO,Me CO,H 



(9) optionally substituted aryl 

(Examples of substltuent: carboxy, alkoxycarbonyl, formyl) 
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1-148 (para) 
1-149 (meta) 




M50 




CHO 



1-151 




COjH 



COjH 



[0086] In another preferable embodiment of compound ), R28 js COOH or its derivative (e.g.,: ester, salt); is 
-22-R5wherein Z2 is methylene; and RS is phenyl optionally substituted with halogene; R^ is -C(=0)R26 wherein R26 
is hydroxy, optionally substituted alkoxy. optionally substituted alkyi, optionally substituted alkoxyalkyi, optionally sub- 
stituted cycloalkyi, optionally substituted cycloalkyloxy, optionally substituted aryl, optionally substituted aryloxy, op- 
tionally substituted heterocycle, optionally substituted heterocycleoxy or optionally substituted amino. 
[0087] In Compound (V), it is preferred that 
Y is OH; 

RA is -C(=0)-R7 wherein R^ Is 
hydroxy, 

optionally substituted alkoxy, 
NR8R9 wherein R^ and R^ each is independently 
hydrogen, 

optionally substituted alkyi, 
optionally substituted alkoxy or 
optionally substituted amino, or 
optionally substituted heterocycleoxy; 
R2 is hydrogen; and R^ is -Z2-R5. 

[0088] More preferably, RA is a group of the formula: -C(=0)-R7 wherein R^ is 
hydroxy, 

optionally substituted alkoxy (e.g., methoxy), 

NR8R9 wherein R8 is hydrogen and R9 is hydrogen, alkyi optionally substituted by alkoxy (e.g., methoxyethyl) or 
amino optionally substituted by alkyi (e.g., N,N-dimethylamino)) or 

optionally substituted heterocycleoxy (e.g., optionally substituted 4-plperidyloxy (example of its substituent: acyl 
(e.g., alkylcarbonyl, preferably acetyl); sulfonyl, preferably alkylsulfonyl (e.g., methanesulfonyl); formyl; alkyi (e.g., me- 
thyl, ethyl, isopropyl))); and 
Ri is benzyl optionally substituted by halogen. 
[0089] Further, R^ and R26 may be the same substituents. 

[0090] R29 is preferably hydrogen, carboxy. an optionally substituted alkyi, an optionally substituted alkenyl, an op- 
tionally substituted alkynyl or, an optionally substituted amino, an optionally substituted carbamoyl or optionally sub- 
stituted aryl as described above and, especially the groups included in Substituent Group A-1 are more preferable. 
[0091] More preferable Examples of compound (V) is shown below. The number inside of ( ) each con-esponds to 
Example number. 



(1) optionally substituted amino: 

1) -NHCOR 

R= heteroaralkyi (e.g., :A-129, 1 88), heterocyclic group (e.g.. A-127, 128, 65. 66. 67. 43), optionally substituted 
carbamoylalkyi (substituent:iower alkyi, e.g., A-72. 73). alkoxyalkyi (e.g.. A-34, 160, 61 , 187), optionally sub- 
stituted carbamoyl (substituent:lower alkyi. e.g., A-118. 115. 116). alkoxycarbonylalkyi (e.g., A-41, 62), option- 
ally substituted alkoxy (e.g., A-42, 64, 68. 69, 121), optionally substituted aryl 
(e.g.. A-35) 

2) -NHSO2R 

R=alkyl (e.g., A-9), alkylamino (e.g.. A-26) 

(2) optionally substituted aryl (e.g., A-182) 

(3) hydrogen (e.g.. A-79, 83. 124) 

(4) optionally substituted alkenyl (e.g.. A-113) 

(5) alkyi (e.g.. A-10. 130) 

(6) optionally substituted alknyl (e.g.. A-18, 50, 51. 93, 98, 185. 186) 

(7) optionally substituted carbamoyl, wherein the substituents on the N atom of carbamoyl together with the N 



R29: 
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atom may fomri a heterocycle, preferably 5- to 7-membered (e.g., A-54), 
RA;.C (=0)-R7 

R^ihydroxy, methoxy, optionally substituted heterocyleoxy, preferably being 5- to 7-membered ring containing at leat 
5 one atom of N or O (e.g., A-80, 82, 83, 124), alkyi optionally substituted with alkoxy (e.g.. A-160). alkyloxy optionally 
substituted with alkoxy (e.g., A-79) 

[0092] R^^ or R^^ in other preferable embodiments is selected from Substituent Group A-2 as given below: 

10 
15 
20 
25 
30 
35 
40 
45 
50 
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[0093] Preferable embodiments of Compound (IV-2) are shown below. 

[0094] Y=OH; X=0; Ri=optionally substituted benzyl; R2=hydrogen; R4=hydrogen; RA=carboxy, optionally substi- 
tuted alkoxycarbonyl or optionally substituted carbamoyl wherein the substituents of carbamoyl include optionally sub- 
stituted alkyi (Examples of substituent:optionally substituted amino), optionally substituted aryl (Examples of substitu- 
entihalogen), and optionally substituted aralkyi (Examples of substituent:halogen). 

[0095] The present invention includes a compound, its prodrug, a pharmaceutically acceptable salt or a solvate 
thereof. All of the theoretical possible tautomers and geometrical isomers of a compound of the present invention are 
also within the scope of the present invention. For Example, a compound of the fonmula (I) (a keto form) wherein Y is 
0X0, thioxo or imino is also included in the present invention, as far as it is a tautomer of a compound (an enol form) 
wherein Y is hydroxy, mercapto or amino. 




[0096] A prodrug is a derivative of a compound of the present invention having a group which can be decomposed 
chemically or metabolically, and such a prodrug is converted to a pharmaceutically active compound of the present 
invention by means of solvolysis or by placing the compound in vivo under a physiological condition. 
Method for selecting and preparing an appropriate prodrug derivative is described in the literature such as Design of 
Prodrugs, Elsevier, Amsterdam 1985. 

[0097] It is known that HIV multiplies vigorously in a lymph node even in the asymptomatic tenn. Thus, a prodrug of 
a compound of the present invention Is preferably a lymph-directed one. The diseases caused by HIV include an AIDS- 
associated encephalopathy. Thus, a preferable prodrug of a compound of the present invention is a bra in -directed one. 
As these lymph-directed prodrug and brain-directed prodrug, the following prodrugs with higher lipophilicity are pref- 
erable. 

[0098] When a compound of the present invention has a carboxyl group, an ester derivative prepared by reacting 
an original acid compound with a suitable alcohol or an amide derivative prepared by reacting an original acid compound 
with a suitable amine is exemplified as a prodmg. An especially preferred ester derivative as an prodmg is methylester, 
ethylester, n-propylester, isopropylester, n-butylester, isobutylester. tert-butylester. morphollnoethylester or N,N-di- 
ethylglycolamidoester. 

[0099] When a compound of the present invention has a hydroxy group, an acyloxy derivative prepared by reacting 
a compound having a hydroxyl group with a suitable acylhalide or a suitable acid anhydride is exemplified as a prodrug. 
An especially prefen^ed acyloxy derivative as a prodrug is -0(=0)-CH3, -OC(=0)-C2H5, -OC(=0)-(tert-Bu), -OC{=0) 
-C15H31. -OC(=OHm-COONa-Ph). -OC(=0)-CH2CH2COONa, -0(C=0)-CH(NH2)CH3 or -OC(=0)-CH2-N{CH3)2. 
[0100] When a compound of the present invention has an amino group, an amide derivative prepared by reacting a 
compound having amino with a suitable acid halide or a suitable mixed anhydride is exemplified as a prodrug. An 
especially preferred amide derivative as a prodrug is -NHC(=O)-(CH2)20CH3 or -NHC(=0)-CH(NH2)CH3. 
[0101] Especially in the case of a compound of the present invention, a prodmg can be produced by the chemical 
modification of Y. a substituent on B ring. For Example, Y is substituted with acyl and it is examined whether or not the 
prodrug is converted to a compound of the present invention by means of solvolysis or by placing the compound under 
a physiological condition. Therefore, even if Y is a substituent except for hydroxy, mercapto or amino, a compound 
wherein Y is converted to hydroxy, mercapto or amino by means of solvolysis or by placing the compound under a 
physiological condition is the prodrug of the present invention and is contained in the present invention. For Example, 
a compound converted to a compound of the present invention in phosphate buffer (pH7.4)-ethanol or plasma is a 
prodrug compound of the present invention. 

[01 02] Phannaceutically acceptable salts of a compound of the present invention include, as basic salts, for Example, 
alkali metal salts such as sodium or potassium salts; alkaline-earth metal salts such as calcium or magnesium salts- 
ammonium salts; aliphatic amine salts such as trimethylamine. triethylamine. dicyclohexylamine. ethanolamlne, dleth- 
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anolamine, triethanolamine, procaine salts, meglumine salts, diethanol amine salts or ethylenediamlne ; aralkyi amine 
salts such as N, N-dibenzylethylenediamine salts, benetamine salts; heterocyclic aromatic amine salts such as pyridin 
salts, ptcoline salts, quinoilne salts or isoqutnoline salts; quatemary ammonium salts such as tetramethylammonlum 
salts, tetraethylammonium salts, benzyltrimethylammonium salts, benzyltrlethylammonium salts, benzyltributylammo- 

5 nlum salts, methyltrioctylammonium salts or tetrabutylammonium salts; and basic amino acid salts such as arginine 
salts or lysine salts. Acid salts include, for Example, mineral acid salts such as hydrochloride, sulfates salts, nitrate 
salts, phosphates salts, carbonates salts, hydrogencarbonates or perchlorate; organic acid salts such as acetates, 
propionates, lactates, maleates. fumarates, tararic acid salts, malates. citrates salts, or ascorbates; sulfonates such 
as methanesulfonates. Isethionates, benzenesulfonates, or p-toluenesulfonates; and acidic amino acid salts such as 

10 aspartates or glutamates. 

[01 03] Furthermore, various solvates of a compound of the present invention, for Example, monosolvate, disolvate, 
monohydrate or dihydrate are also within the scope of the present invention. 

[0104] The term "inhibit" means that a compound of the present invention suppresses the action of integrase. 
[0105] The term "pharmaceutically acceptable" means harmless with respect to the prevention and the treatment. 
15 [01 06] The preferable compound of the present invention exhibit a potent inhibitory activity against integrase in either 
in vitro and/or in vivo experiments. 

[0107] In Compound (III) or Compound (V), the presence of R'' and the binding position thereof, and/or the kinds of 
the RA and R^ are one of the important factors for exhibiting the integrase inhibitory activity. Besides, the kinds of the 
substituents for R28 and R29 are also important. 
20 [01 08] General and representative processes for preparing the compounds of the present Invention are shown below. 
[0109] The presented representative production processes are not intended to limit the process for preparing the 
compounds of the present Invention. Other process can give the compounds of the present invention. 



25 O OR O OH 

(A) (B) 



30 



35 



Stepi 



[0110] This step is to prepare Compound (B) from Compound (A) by deprotecting a carboxyl or phenolic hydroxyl 
protective group. 

[0111] This step can be carried out by heating with trialkylsilyl halide in the presence of alkali metal iodide in a reaction 
solvent. 

40 [0112] The trialkylsilyl halide can be trimethylsilyl chloride. 
[0113] The alkali metal iodide can be Nal or Kl. 

[0114] The reaction temperature may be from room temperature to 1 00°C, preferably from 70 to 90°C. 
[0115] The reaction solvent may be a polar solvent, e.g.. acetonitrile. 

[0116] Step 1 can be carried out with hydrogen bromide In acetic acid at elevated temperature. The reagent can be 
45 preferably 47 % hydrogen bromide in acetic acid. 

[01 1 7] Alternatively, the reaction may be carried out with BBr3 at 0°C to room temperature or with pyridinium chloride 
at150''Cto220 ''C. 
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Step 2 

[0118] This step converts Compound (C) into Compound (D) by transforming carboxylic acid to diacyl hydrazine. 
This step may be carried out by treating a carboxylic acid and monoacylhydrazine in the presence of condensing 
reagent in a suitable solvent. 

[0119] The condensing reagent can be dicyclohexylcarbodiimide, 1-ethyl-3-{3-dimethylaminopropyl) carbodilmide 
hydrochloride. If required, a reagent e.g., 1-hydroxybenzotriazole, N-hydroxysuccinimide may be added. 
[0120] The reaction temperature is from 0 to 100°C, preferably 20 to 30°C. The preferable reaction solvent is an 
aprotic solvent in general, e.g.. tetrahydrofuran, N,N-drmethylformamide, etc. 

Steps 

[0121] This step converts Compound (D) into Compound (E) by cyclizing diacyihydrazine to fomn an oxadiazole ring. 
[0122] This step may be carried out by treating diacyihydrazine with phosphorus oxychloride or thionyl chloride at 
elevated temperature. The reaction temperature is 50 to 100°C. preferably 80 to 100°C. This Step may also be earned 
out using dibromotriphenylphosphorane in the presence of a base. e.g. triethylamine, where the reaction temperature 
is 0 to 100X, preferably 0 to SO^'C. The reaction solvent preferably is dichloromethane, tetrahydrofuran. 

Step 4 

[0123] This step converts Compound (E) to Compound (F) that can be canied out in a manner similar to that of Step 1 . 
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Steps 

[0124] This step converts Compound (F) to Compound (G) by condensing a carboxylic acid and atpha-aminoketone 
to prepare an amide. This step may be carried out by treating the carboxylic acid and alpha-aminoketone in the presence 
of a condensing reagent in a suitable solvent. 

[0125] The condensing reagent can be dicyclohexylcarbodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride. If necessary, a reagent e.g., 1 -hydro xybenzotriazole or N-hydroxysuccinimide may be added. The re- 
action temperature is 0 to 1 00°C, preferably 20 to 30°C. The reaction solvent is preferably an aprotic solvent in general, 
e:g.. tetrahydrofuran, N.N-dimethylformamide, etc. 

Step 6 

[0126] This step converts Compound (G) into Compound (H) in a manner similar to that of Step 3. 
Step/ 

[0127] This step converts Compound (H) into Compound (J) In a manner similar to that of Step 1 . 




Steps 

[0128] This step converts Compound (D) into Compound (K) by cyclizing diacylhydrazine into a thiadizole ring. This 

step may be carried out by heating diacylhydrazine with phosphorus pentasulfide or a Lawson reagent. The reaction 
temperature is 50 to 1 50°C, preferably from 80 to 1 00°C. The reaction solvent is preferably toluene, tetrahydrofuran, etc. 

Step 9 

[0129] This step converts Compound (K) into Compound (L) in a manner similar to that of Step 1 . 
Step 10 

[0130] This step converts Compound (G) into Compound (M) in a manner similar to that of Step 8. 

Step 11 

[0131] This step converts Compound (M) into Compound (N) in a manner similar to that of Step 1 . 
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O OR 



O OR 



RO-^ 



^ Step 12^ R^ 




(O) 



(P) 



O OH 



Step 13 ^0 




(Q) 

wherein R° is allcyl, aryl, heteroaryl, etc. 
Step 12 

[0132] This step converts Compound (O) into Compound (P) to form ketone from ester. 

[0133] This step may be carried out by treating ester and an organometalic reagent in a suitable solvent. 

[0134] The organometalic reagent can be alkyllithium, aryllithium, heteroaryllitium, a Grignard reagent, etc. The 

action temperature Is -70°C to room temperature, preferably -70®C to 0°C. 

[0135] The reaction solvent may be an ether type solvent, e.g., tetrahydrofuran, diethyl ether, etc. 

Step 13 

[0136] This step converts Compound (P) into Compound (Q) in a manner similar to that of Step 1. 



O OR 



HO' 




1 



step 15 



O OR 




B^Z'-Z^-Z'-R* 



Step 15 



(O) 



(P) 



N-N 



OR 




Step 16 



N-N OH 



(Q) 



^Z^-Z2-Z3-R« 




(R) 



Step 14 

[0137] This step converts Compound (R) into Compound (S) in a manner similar to that of Step 2. 
Step 15 

[0138] This step converts Compound (S) into Compound (T) in a manner similar to that of Step 3. 
Step 16 

[0139] This step converts Compound (T) into Compound (U) in a manner similar to that of Step 1 . 
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Step 17 

[0140] This step converts Compound (V) into Compound (W) to prepare a ketone body from a halogen compound 
(X=CI, Br, I). This step can be earned out by converting a halogen compound (X=CI, Br, I) into the con-esponding 
organometallic compound {M=metal) with an organometallic reagent, and then by treating it with a carboxylic acid 
chloride or a reactive ester in a suitable solvent. The organometallic reagent can be alkyllitium, aryllithium, etc. The 
reaction temperature may be -70° C to room temperature, preferably -70 to 0°C. The reaction solvent may be an ether 
type solvent, e.g.. tetrahydrofuran, diethyl ether, etc. 

Step 18 

[0141] This step converts Compound (W) into Compound (X) in a manner similar to that of Step 1 . 
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OR OR 




OR OR 




Step 22 



(AC) (AD) 

Step 19 

[0142] This step converts Compound (Y) into Compound (2). The step may be carried out by reacting Compound 
(Y) with bromine in acetic acid solvent in the presence of sodium acetate. 

Step 20 

[0143] This Step converts Compound (Z) into Compound (AA) by introducing carbon monoxide. This Step may be 
carried out by reacting Compound (Z) with carbon monoxide in a solvent e.g., dimethyl sulfoxide, etc in the presence 
of palladium acetate (11). 1,3-bis(diphenylphosphino)propane, triethylamine, and water. 

Step 21 

[0144] This Step converts Compound (AA) into Compound (AB) by the Curtius reanrangement reaction, etc. This 
Step may be carried out by treating Compound (AA) with diphenylphosphoric acid azide and triethylamine in a solvent, 
e.g., dimethylformamide. 

Step 22 

[0145] This Step converts Compound (AB) into Compound (AC) by conventional N-alkylation, N-acylation, N-sulfo- 
nylation, etc. 

Step 23 

[0146] This Step converts Compound (AC) into Compound (AD) in a manner similar to that of Step 1 . 

[0147] Further preferable process for preparing Compounds (111) and (III-1 ) of the present invention or intemiediates 

thereof is exemplified below: 
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wherein Q is halogen; n is an integer 0 to 3; X'' is hydrogen or a phenolic hydroxy protective group; R^^ is hydroxy, 
alkoxy, alkyi, alkoxyalkyl. cycloalkyi, optionally substituted aryl, optionally substituted heteroaryl or optionally substi- 
tuted heterocycleoxy or -N(R8)(R9) wherein R^ and R^ is each independently is hydrogen, alky! or alkoxy; 
V is hydrogen, 

halogen, 

carboxy, 

alkoxycarbpnyl, 

optionally substituted carbamoyl, 

-N{R''4)(R15) wherein R""^ and R^^ each independently is 

hydrogen. 

alkyI, 

cycloalkyi, 

-(CH2)i.30R^6 wherein R''^ is hydrogen, alkyI, acyl or aryl, 

-C(=0)R^^ wherein R^^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted alkyl. 
haloalkyi, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyi, optionally substi- 
tuted heteroaralkyi or optionally substituted amino, 

-C(=S)R''^ wherein R''^ is as defined above, 

-SO2R2'' wherein R^^ is alkyl or optionally substituted amino, or 

Ri4 and R^s combine to fomi optionally substituted thioamidino group or R^^ and R''^ combined together 
with the adjacent nitrogen to form optionally substituted nitrogen containing heterocycle, optionally possessing nitrogen, 
sulfur and/or oxygen in Its ring, 

-(CH2)o-30R^s wherein R^^ is hydrogen, alkyl, acyl or aryl, 

-{CH2)i.3CONHRi9 wherein is hydrogen, alkyl, acyl or aryl, 

-SO3R20 wherein R20 is alkyl or hydroxy. 

-S02R^^ wherein R^i is alkyl or optionally substituted amino, 

-P0(0H)2, 

-PO(OH)(R22) wherein is alkyl, 
haloalkyi, 

-(CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl, 

-{CH2)o.3CN. 

-R'*i-COOR'*2 wherein R^^ is alkenyl and R^^ jg hydrogen or alkyl, 

-(CH2)i.3R^° wherein R^^ is optionally substituted aryl or optionally substituted heteroaryl, 

optionally substituted aryl or 

optionally substituted heteroaryl. 
[0148] This reaction is to prepare quinoline compound (111-1 -B) from an aniline derivative, Compound (G-1), and an 
acrolein derivative, Compound (G-ll), by condensing preferably in the presence of a catajyst, especially an acid catalyst, 
in the presence or absence of solvent. Compound (111-1 -B) is useful as an integrase inhibitor or a synthetic intermediate 
for preparing efficiently a integrase inhibitor in less steps under mild reaction condition. Thus this process is useful for 
industrial production of integrase inhibitors. Compound (G-l) and Compound (G-ll) are known or easily available for 
those skilled in the art. 

[0149] Q is an identical or different group selected from substituent for the aryl as defined above, and preferably a 
halogen, especially F; n is an integer of 0 to 3, preferably 1; (Q)^ Is preferably F, especially 4-F 
[0150] The protective group of phenolic hydroxyl in X^ can be for Example those efficient to the synthetic reactions, 
preferably an ether type protective group (e.g., alkyl (e.g., methyl, ethyl), aralkyi (e.g., benzyl)) or ester type protective 
group (e.g., acyl (e.g., acetyl), mesyl, aroyi (e.g., benzoyl)), etc. 

[0151] Quinoline compound (1 1 1-1 -B) whereine X'' is a protective group of phenolic hydroxy can easily be converted 
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into the compound where X'' is hydrogen. 

[0152] R26 is preferably alkoxy, especially methoxy. 

[0153] is preferably R^s as defined above or is hydrogen, halogen, carboxy, alkoxycarbonyl, optionally substituted 
amino, optionally substituted alkyi or optionally substituted carbamoyl, and more preferably is hydrogen, halogen (e. 

5 g., Br), carboxy, alkoxycarbonyl (e.g., methoxycarbonyl). 

[0154] The acid catalyst is preferably Inorganic acid (e.g., hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, 
polyphosphoric acid, boric acid), carboxylic acid (e.g., acetic acid, trifluoroacetic acid, trichloroacetic acid, propionic 
acid), sulfonic acid (e.g., methanesulfonic acid, benzenesulfonic acid, tosylic acid, trifluoromethanesulfonic acid), and 
Lewis acid (e.g.. boron trifluoride ether complex, boron trichloride, aluminum trichloride, titanium tetrachloride, titanium 

10 tetraisopropoxide, ferrous tribromide), etc. 

[0155] This reaction is preferably carried out in the presence of an oxidizing reagent. The oxidizing reagent can be, 
for Example, oxygen in the air, m-nitrobenzenesulfonic acid or salts thereof (e.g., alkali metal salt), iron oxide, ferric 
sulfate, o-nitrophenol, Iodine, etc. Among them, oxygen in the air, m-nitrobenzenesulfonic acid or salts thereof (e.g., 
Na salt) is preferable. 

15 [0156] This reaction temperature can be from room temperature to about 200°C, preferably from about 50°C to 
150°C, more preferably from about 70 to about 120°C. 

[0157] The reaction solvent can be a protic solvent (e.g., n-butanol, methanol, isopropyl alcohol, n-propanol, ethanol, 
ethyieneglycol, diethyleneglycol, monoglyme) or an aprotic solvent (e.g., tetrahydrofuran, dioxane, dimethoxyethane, 
diethylenglycol dimethyl ether, chlorobenzene, carbon tetrachloride, chloroform, butyl acetate. N.N-dimethylforma- 
20 mide. acetonitrile), and is preferably acetonitrile or the like. Acetic acid, that is an acidic catalyst, is also useful as a 
solvent. 

[0158] Reaction time is usually from several tens of minutes to several tens of hours, preferably from about 1 to 10 
hours. 

[0159] Ratio of Compound (G-ll) to Compound (G-l) to be used is usually ca. 0.5-5 molar equivalents, preferably 
25 about 1 to 2 molar equivalents. 

[0160] Method for use of the compound of the present invention is explained below. 

[0161] The compound of the present invention is useful as a medicine such as an antiviral agent. The compound of 
the present invention has an outstanding inhibitory activity against integrase of viruses. Therefore, the compound of 
the present invention is expected to prevent or treat various diseases caused by vlaises producing integrase to grow 
30 in animal cells upon infection, and is useful as, for Example, an integrase inhibitor against retrovimses (e.g., HIV-1, 
HIV-2, HTLV-1, SIV or FIV), especially, an anti-HIV agent. 

[0162] The compound of the present invention can be used in a combination therapy with an anti-HIV agent pos- 
sessing other inhibitory mechanism such as a reverse transcriptase inhibitory agent and/or a protease inhibitory agent. 
Since any integrase inhibitor has not been on sale yet. it is useful to use the compound of the present invention in 
35 combination therapy with a reverse transcriptase inhibitory agent and/or a protease inhibitory agent. 

[0163] Further, the compound of the present invention can be used not only as an anti-HIV mixture but also as a 
concomitant agent enhancing the activity of the other anti-HIV agent in a cocktail therapy. 

[0164] The compound of the present invention can be used in the gene therapy using a retrovirus vector derived 
from HIV or MLV to suppress the spread of the retrovinjs infection over non-target tissues. Specifically, in the case that 
40 cells infected in vitro with such a vector are put back in a body, a previous administration of the compound of the present 

invention prevents an unnecessary infection. 

[0165] The compounds of the present invention can be administered orally or parenterally. For oral administration, 
the compound of the present invention can be used in any form of usual formulations, for Example, solid formulations 
such as tablets, powders, granules, capsules; aqueous formulations; oleaginous suspensions; or solutions such as 

45 synjp or elixir. For parenteral administration, the compound of the present invention can be used as an aqueous or 
oleaginous suspension injection, or nose drops. In the preparation of such formulations, conventional excipients, bind- 
ing agents, lubricants, aqueous solvents, oleaginous solvents, emulsifying agents, suspending agents, preservatives 
or stabilizers can be optionally used. And as an anti-HIV agent, oral agents are especially preferable. 
[0166] The formulation according to the present invention may be manufactured by combining (for Example, admix- 

50 ing) a curativety effective amount of a compound of the present invention with a pharmaceutically acceptable earner 
or diluent. The formulation of the present invention may be manufactured with well-known and easily available ingre- 
dients in accordance with a known method. 

[0167] In the case of manufacturing a phanmaceutical composition according to the present invention, an active 
ingredient is admixed or diluted with a carrier, or they are contained in a earner in the fomi of capsule, sacheier, paper, 
55 or another container. In case a earner functions as a diluent, the earner is a solid, semi-solid, or liquid material, which 
functions as a medium. Accordingly, a fomiulation according to the present invention may be produced in the form of 
tablet, pill, powder medicine, intraoral medicine, elixir agent, suspending agent, emulsifier, dissolving agent, syrup 
agent, aerosol agent (solid in liquid medium), and ointment. Such a formulation may contain up to 10% of an active 
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compound. It is preferred to formulate a compound of the present invention prior to administration. 
[01 68] Any suitable carrier well known to those skilled in the art may be used for the formulation. In such formulation, 
a carrier is in the form of solid, liquid or a mixture thereof. For instance, a compound of the present invention is dissolved 
in 4 % dextrose / 0.5 % sodium citrate aqueous solution so as to be 2 mg/ml concentration for intravenous injection. 

5 Solid fonnulation includes powder, tablet, and capsule. Solid carrier consists of one or more of material(s) for serving 
also as fragrant, lubricant, dissolving agent, suspension, binder, tablet disintegrator or capsule. A tablet for oral ad- 
ministration contains a suitable excipient such as calcium carbonate, sodium carbonate and lactose, calcium phosphate 
together with a disintegrator such as com starch and alginic acid and/or a binder such as gelatin and acacia, and a 
lubricant such as magnesium stearate, stearic acid and talc. 

10 [0169] In a powder medicine, a carrier is a finely pulverized solid, which is blended with finely pulverized active 
ingredients. In a tablet, active ingredients are admixed with a carrier having required binding power in a suitable ratio, 
and it is solidified in a desired shape and size. Powder medicine and tablet contain as the active ingredient about 1 to 
about 99 % by weight of novel compounds of the present invention. Example of suitable solid carriers include magne- 
sium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth gum, methyl cel- 

"fs lulose, sodium carboxymethyicellulose, low-melting wax. and cocoa butter. 

[0170] A liquid formulation contains suspending agent, emulsifier, syrup agent or elixir agent. Active ingredients may 
be dissolved or suspended into a pharmaceutically acceptable carrier such as sterile water, a sterile organic solvent 
or a mixture thereof. Active ingredients may be dissolved frequently into a suitable organic solvent such as propylene 
glycol aqueous solution. When finely pulverized active ingredients are dispersed into aqueous starch, sodium carbox- 

20 yimethylcellulose solution or suitable oil. the other compositions can be prepared. 

[0171] Although an appropriate dosage of the compound of the present invention varies depending on the adminis- 
tration route, age, body weight, conditions of the patient, and kind of disease, in the case of oral administration, the 
daily dosage for an adult can be between approximately 0.05-3000 mg, preferably approximately 0.1-1000 mg, if nec- 
essary, in divisions. In the case of parenteral administration, the daily dosage for an adult can be between approximately 

25 0.01-1000 mg, preferably approximately 0.05-500 mg. 

EXAMPLE 

[0172] Examples of the present invention are described below. Reactions were usually carried out under nitrogen 
30 atmosphere, and reaction solvents dried over molecular sieves were used. Extracts were dried over sodium sulfate or 
magnesium sulfate. 

(Reagent) 

35 [0173] 

n-Butyllithium = 1.5mol/l hexane solution 
Sodium hydride = 60 % oil suspension 

40 (Abbreviation) 

[0174] 

Et=ethyl; MeOH=methanol; EtOH=ethanol; DMF=N,N-dimethylformamide; 
45 THF=tetrahydrofuran; DMSO=dimethylsulfoxide; HOBt=1-hydroxybenzotriazole; 

WSCD=1 -ethyl-3-(3-dimethylaminopropyl)carbodiimlde hydrochloride, Me=methyl; 
iPr=isopropyl; c-Pr=cyclopropyl; Ph=phenyl; Bn=benzyl; c-hex=cyclohexyl; Ac=acetyl 
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Reference Example 1 
[0175] 

5 



10 



15 




20 

Step1 

[01 76] Potassium carbonate (77 g) was added to a solution of Compound 1 , i.e. 3-nitrosalicylic acid (51 g, 279 mmol) 
in DMF (250 ml), and dimethyl sulfate (58 ml) was added dropwise to the mixture with cooling on a water bath (25°C). 
25 The reaction mixture was stinted at room temperature overnight. Then, the mixture was treated with aqueous ammonium 
chloride, and extracted with ethyl acetate. The extract was washed with water and brine, and was dried over magnesium 
sulfate. The solvent was evaporated in vacuo to give crude Compound 2 (56.3 g) as colorless crystals. 

Step 2 

30 

[0177] To a solution of the crude Compound 2 (56.3 g) in a mixture of ethanol (200 ml), dioxane (200 ml) and water 
(40 ml) was added a suspension of 10% palladium carbon (2.82 g) in water (20 ml). The reaction mixture was stirred 
for 5.5 hours under hydrogen atmosphere at 1 atm. The reaction mixture was filtered through Celite and the filtrate 
was evaporated in vacuo. Obtained residue was treated with water (300 ml), and extracted twice with ether. The extract 
35 was washed with water and brine, and dried over magnesium sulfate. The solvent was evaporated in vacuo to give 
crude Compound 3 (48.4 g, 266 mmol) as an oil. 

Step 3 

40 [0178] To a solution of Compound 4. i.e. 4-fluorocinnamlc acid (50 g, 300 mmol) in DMF (500 ml) was added 10% 
palladium-carbon (10 wt%) under ice-cooling, and the mixture was stirred for 6.5 hours under hydrogen atmosphere 
at 1 atm. The reaction mixture was filtered through Celite and the filtrate was evaporated in vacuo. The residue was 
dissolved in ethyl acetate (300 ml), and the solution was filtered again through Celite. The filtrate was concentrated in 
vacuo to give crude Compound 5 (61.8 g) as coloriess crystals. 

45 

Step 4 

[0179] To a solution of Compound 5 (47.0 g, 279 mmol) in methylene chloride (350 ml) were added 1-ethyl 3-(3-dimeth- 
ylaminopropy!)carbodiimide hydrochloride (69.2 g. 360 mmol) and 1-hydroxybenzotriazole (4.07 g, 31 mmol) at room 

50 temperature, and the mixture was stin-ed for 60 minutes. A solution of the crude Compound 3 (48.4 g. 266 mmol) in 
methylene chloride (30 ml) was added dropwise to the solution, and the mixture was stirred for 2 hours at room tem- 
perature. The reaction mixture was treated with ice water, stirred, and methylene chloride layer was separated. Aqueous 
layer was extracted with methylene chloride. The organic layers were combined, washed with 1N hydrochloric acid, 
saturated aqueous sodium hydrogen cartjonate and brine, and dried over magnesium sulfate. Removal of solvent in 

55 vacuo gave the crystalline residue, which were washed with diisopropyl ether to give Compound 6 (78.5 g, 237.0 mmol) 
as coloriess crystals. Yield: 89.1% from Compound 1. 
m.p. 90 - 92 '^C 
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Step 5 

[0180] DMF (2.74 g, 37.5 mmol) was added dropwise to phosphorus oxychloride (31 g, 200 mmol) under ice-cooling, 
and the mixture was stirred for 30 minutes. To the mixture was added Compound 6 (78.0 g, 235 mmol), and the reaction 
5 mixture was wanned to room temperature, stin-ed for 30 minutes, and then stirred at 75**C for 18 hours. Remaining 
phosphoois oxychloride was removed in vacuo, and ice water (50 ml) was added to the residue. Resulting resinous 
material was extracted with ethyl acetate, washed with brine, saturated aqueous sodium hydrogen carbonate, and 
dried over magnesium sulfate. The solvent was evaporated in vacuo to give crystals, which were washed with cold 
ethyl acetate to give Compound 7 (24.2 g, 67.3 mmol) as colorless crystals. Yield: 28.5%. m.p.: 126 - 127°C. 

10 

Step 6 

[0181] To a solution of Compound 7 (23.9 g, 66.4 mmol) in a mixture of ethyl acetate (200 ml) and ethanol (400 ml) 
were added 5% palladium carbon (10 wt%) and triethylamine (12.3 g, 122 mmol) under ice-cooling. After warming to 
15 room temperature, the mixture was stirred for 2 hours under hydrogen atmosphere of 1 atm. Reaction mixture was 
filtered through Celite and the filtrate was concentrated in vacuo. The residue was dissolved in a mixture of ethyl acetate 
(250 ml) and water (150 ml), and the organic layer was separated. Aqueous layer was extracted with ethyl acetate. 
The organic layers were combined, washed with brine, and dried over magnesium sulfate. The solvent was evaporated 
in vacuo to give Compound 8 (19.3 g, 59.3 mmol) as coloriess crystals. Yield: 89.2%; m.p.: 60 - 60.5 ^'C 

20 

Step 7 

[0182] To a solution of sodium iodide (276 mg, 1.84 mmol) in acetonitrile (5 ml) was added trimethylsilyl chloride 
(234 ^il, 1.84 mmol) under ice-cooling, and the mixture was stirred for 10 minutes at room temperature. This mixture 

25 was cooled again with iced water, and suspension of Compound 8 (120 mg, 0.369 mmol) in acetonitrile (1 .5 ml) was 
added to the mixture , and then the reaction mixture was refluxed for 3.5 hours. The reaction mixture was cooled to 
room temperature and treated with 10% aqueous sodium hydrogen sulfite (13 ml). The precipitated crystals were 
collected by filtration, washed with water, and dried at 70°C to give Compound 1-1 of the title (100 mg, 0.321 mmol) as 
colorless crystals in 87 % yield. The product was recrystallized from aqueous 80 % methanol to give 52 mg of Compound 

30 1-1 of the title as colorless crystals; m.p.: 147.5 - 148.5 °C (from 80% methanol - water). 

NMR (DMSO-dg) 5: 3.92 (3H, s), 4.20 (2H, s). 7.12-7.18 (2H, m), 7.34-7.39 (3H, m). 7.81 (1H. d, J=8.7 Hz), 8.16 (1H, 

d, J=2.4 Hz), 8.87 (1H, d, J=2.4 Hz), 11.28 (1H, brs). 

Elemental Analysis: C18H14FNO3 

Calcd. (%): C, 69.45; H, 4.53; F, 6.10; N, 4.50. 

35 Found (%): C. 69.43; H. 4.32; F. 5.90; N, 4.43. 

Step 8 

[0183] To a solution of Compound 1-1 (129 mg, 0.414 mmol) in 1 ,4-dioxane (9 ml) at room temperature was added 
40 IN-Iithium hydroxide (6 ml), and the mixture was refluxed for 3 hours. After cooling to room temperature, IN-hydro- 
chloric acid (9 ml) was added to the reaction mixture. The precipitated crystals were collected by filtration, washed with 
water, and dried at 70°C to give Compound 1-2 of the title (122 mg, 0.410 mmol) as yellow crystals in 99% yield. This 
product was recrystallized from methanol to give Compound 1-2 of the title (96 mg) as yellow crystals; m.p.: 236 -237''C 
(from methanol). 

45 NMR (DMSO-dg) 5: 4.22 (2H. s), 7.13-7.19 (2H, m), 7.27 (1H, d. J=8.7 Hz). 7.36-7.41 (2H, m), 7.86 (1H, d, J=8.7 Hz), 
8.31 (1H. brs), 8.86 (1H, brs). Elemental Analysis: C-tyHiaFNOg 
Calcd. (%): C, 68.68; H, 4.07; F. 6.39; N. 4.71, 
Found (%): C, 68.54; H, 4.08; F, 6.25; N, 4.68. 

50 
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Example 1 
1-3 

3-(4-Fluorobenzyl)-8-hydroxy-quinoline-5,7-dicarboxylic acid 7-methylester 
[0184] 




Step 1. 

[0185] To a solution of Compound 8 (32.3 g. 99.2 mmol; obtained from Step 6 of Reference Example 1) in acetic 
acid (400 ml) was added sodium acetate (10.4 g, 127 mmol). and then a solution of bromine (5.62 ml. 109 mmol) in 
acetic acid (10 ml) was added dropwise to the mixture over 15 minutes. After stining for 100 minutes at room temper- 
ature, additional amount of sodium acetate (10.4 g, 127 mmol) and a solution of bromine (5.62 ml. 109 mmol) in acetic 
acid (10 ml) were added. After stirring for 1.5 hour, sodium acetate (20.4 g, 249 mmol) was added to the reaction 
mixture under ice-cooling. The reaction mixture was treated with aqueous 10% sodium hydrogen sulfite (260 ml) and 
water (250 ml), and the mixture was stin-ed at the same temperature for 30 minutes. The precipitated crystals were 
collected by filtration and washed with water. The crystals were dissolved in ethyl acetate (600 ml), and the solution 
was washed successively with aqueous 1 0% sodium hydrogen sulfite, aqueous sodium hydrogen carbonate and water, 
and dried over magnesium sulfate. The solvent was evaporated in vacuo, and remaining residue was recrystaliized 
from acetone - n-hexane to give Compound 9 (37.4 g, 92.5 mmol) as pale yellow crystals. Yield: 93.2%; m.p.: 110 - 

iirc. 

Step 2. 

[0186] To a suspension of Compound 9 (3.05 g, 7.55 mmol), palladium (II) acetate (339 mg. 1 .51 mmol) and 1 ,3-bis 
(diphenylphosphino)propane (781 mg, 1 .89 mmol) in dimethyl sulfoxide (60 ml) were successively added triethylamine 
(10.5 ml, 75.3 mmol) and water (15 ml) at room temperature. The mixture was stirred for 30 minutes at room temper- 
ature, and then stirred under carbon monoxide atmosphere of 1 atm at room temperature for 1 hour and then at 70'*C 
for 2 hours. The reaction mixture was treated with ethyl acetate (120 ml) and water (120 ml), filtered through Celite, 
and was washed with ethyl acetate (60 ml) and water (60 ml). The filtrate was concentrated in vacuo to remove ethyl 
acetate, and obtained residue was treated with aqueous 1 0% citric acid (60 ml). The precipitated crystals were collected 
by filtration, washed with water, and recrystaliized from ethyl acetate - methanol (1:1 v/v) to give Compound 10 (2.16 
g. 58.5 mmol) as pale brown crystals. Yield: 78%. 
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Step 3. 

[0187] To a solution of Compound 10 (150 mg, 0.406 mmol) in methylene chloride (10 ml) was added aluminum 
chloride (271 mg, 2.03 mmol) under ice-cooling. The reaction mixture was warmed to room temperature, stinted for 
5 1.5 hours, and treated with 1 N-hydrochloric acid (10 ml). Layers were separated and the aqueous layer was washed 
with chloroform. Crystals precipitated from the aqueous layer were collected by filtration, washed with water, and dried 
at 70°C to give Compound 1-3 (71 mg, 0.20 mmol) of the title as coloriess crystals in 49% yield. This product was 
recrystallized from methanol to afford Compound 1-3 of the title as coloriess crystals (59 mg); m.p.: 237 - 239°C (from 
methanol). 

10 [0188] NMR (DMSO-dg) 6: 3.92 (3H. s), 4.26 (2H, s), 7.13-7.19 (2H, m), 7.33-7.38 (2H. m), 8.63 (1H. s), 8.91 (1H. 
d, J=2.1 Hz). 9.25 (1H, d. J=2.1 Hz), 12.76 (1H, brs). 
Elemental Analysis: C19H14FNO5 
Calcd. (%): C. 64.23; H, 3.97; F, 5.35; N. 3.94. 
Found (%): C. 63.83; H. 3.85; F. 5.27; N. 3.90. 

15 

Compound 1-4, 

3-(4-Fluorobenzyl)-8-hydroxyquinoIine-5,7-dicarboxylic acid 

20 [0189] To a solution of Compound 10 (150 mg, 0.406 mmol) in methylene chloride (30 ml) was added a solution of 
IM-boron tribromide in methylene chloride (4 ml, 4.0 mmol) under ice-cooling. The reaction mixture was warmed to 
room temperature and stin-ed for 2 days. The reaction mixture was treated with water and stinted for 30 minutes at 
room temperature. The precipitated crystals were collected by filtration, washed with ethyl acetate, and recrystallized 
from methanol to give Compound 1-4 of the title (38 mg, 0.11 mmol) as yellow crystals; m.p.: 279 - 282°C (from meth- 

25 anol). Yield: 26%. 

NMR (DMSO-dg) 5: 4.34 (2H, s), 7.15-7.21 (2H. m). 7.36-7.40 (2H. m), 8.76 (1H. s), 8.89 (1H, brs), 9.76 (1H, brs), 
12.77 (IH.brs). 

Elemental Analysis: Ci8Hi2^N05 MeOH 
Calcd. (%): C. 61.13; H, 4.32; F, 5.09; N. 3.75. 
30 Found (%): C, 60.45; H, 4.33; F, 4.87; N, 3.78. 

Step 4 

Compound 1-3-A 

35 

3-(4-Fluorobenzyl)-8-hydroxyquinollne-5,7-dicarboxylic acid 7-methyI ester meglumine salt 

[0190] A suspension of compound 1-3 (3.0g, 8.4mmol) obtained by Step 3 of Example 1 and megulumine (1.98 g, 
10.14 mmol) in MeOH (60 mL) was stirred at 50°C for 5 min. The resulting yellow solution was cooled to room tem- 
40 perature with stimng and stin-ed for 60min. To the resulting slurry was added dropwise MeCN (150 mL) during 30 min. 
After stimng for 3 hr, the resulting solids were collected by filtration and washed with MeCN (60 mL). The solids were 
dried in vacuo at 100°C for 3 hr to give compound 1-3-A (4.24 g. 91.3%) as pale yellow crystals, 
m.p.: 173.5°C (from methanol-acetonitrile) 

NMR (CD3OD) 5: 2.70 (3H. s). 3.16 (2H, d, J=6.0 Hz), 3.61-3.84 (5H, m), 4.01-4.06 (1H. m). 4.03 (3H, s), 4.22 (2H. 
45 s), 7.00-7.05 (2H, m), 7.29-7.38 (2H, m), 8.43 (1H, s), 8.71 (1H, d, J=2.1 Hz), 9.18 (1H, d. J=2.1 Hz). 
Elemental analysis for C2eH3f FN2O-10 
Calcd. (%) : C, 56.72; H, 5.68; F, 3.45; N, 5.09. 
Found. (%): C, 56.51; H. 5.73; F, 3.53; N, 5.12. 

The X-ray diffraction peaks were at 20=6.06. 6.84. 1 2.04. 1 3.64, 1 6.88, 18.10,1 9,86. 20.20, 21 .04, 22.40. 22.74. 25.30. 
50 27.28, 30.18 and 34.48. 

Compound 1-3-B 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5,7-dicarit)oxylic acid 7-methyl ester sodium salt 

55 

[0191] To a suspension of 1-3 (735 mg. 2.069 mmol) in methanol (300 ml), was added 1 M sodium methoxyde solution 
(2.02 ml, 2.066 mmol) at room temperature and the mixture was stirred for 1.5 hr, then evaporated. The residue was 
washed with eter (25 mlx2) to give compound 1-3-B (746 mg, 1.977 mmol) as a pale yellow solid in 96% yield. 



51 



EP1 541 558 A1 



m.p.: >208-209X 

NMR (DMSO-dg) 5: 3.75 (3H. s). 4.11 (2H, s), 7.10-7.16 (2H, m). 7.27-7.32 (2H. m). 8.48 (1H. s), 8.60 (1H. s). 9.32 
(1H, s). 

Elemental analysis for CigHijFNNaOs H2O 
5 Caicd. (%) : C. 57.73; H. 3.82; R 4.81; N. 3.54; Na. 5.82. 
Found. (%) : C. 57.17; H, 3.82; F, 4.56; N, 3.68; Na, 5.17. 

Compound 1-3-C 

10 3.{4-Fluorobenzyl)-8-hydroxyquinoline-57-dicarboxylic acid 7-methyl ester disodium salt. 

[01 92] According to the synthesis method of compound 1-3-B. 1-3 (200 mg. 0.563 mmol) was reacted and purified to 
give 1-3-C (141 mg. 0.353 mmol) as yellow solid in 63%. NMR (DMSO-dg) 5: 3.69 (3H. s). 4.04 (2H, s). 7.09-7.15 (2H. 
m), 7.25-7.30 (2H, m), 8.28 (1H, s). 8.49 (1H, s). 9.76 (1H. brs). 
15 Elemental analysis for Ci9Hi2FNNa205l .5H2O 

Calcd. (%) : C. 53.53; H, 3.55; F. 4.46; N. 3.29; Na. 10.79. 
Found. (%) : C, 53.12; H. 3.53; F. 4.23; N, 3.37; Na,10.32. 

Compound 1-3-D 

20 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5,7-dicarboxylic acid 7-methyl ester potassium salt. 

[0193] According to the synthesis method of compound 1-3-B. 1-3 (50 mg. 0.141 mmol) was reacted, then purified to 
give 1-3-D (54 mg, 0.137 mmol) as yellow solid in 97% yield. 
25 NMR (DMSO-de) 6: 3.72 (3H, s), 4.07 (2H. s). 7.09-7.15 (2H, m), 7.26-7.31 (2H, m), 8.45 (1H. s), 8.56 (IH. s), 9.42 
(1H, brs). 

Elemental analysis for C19H13FKNO5 

Calcd. (%) : C, 58.01; H, 3.33; F, 4.83; K, 9.94; N. 3.56. 

Found. (%) : C, 53.02; H, 3.56; F. 4.25; K, 10.58; N. 3.39. 

30 

Compound 1-3-E 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5.7-dicarboxylic acid 7-methyl ester diethanol amine salt 

35 [0194] According to the synthesis method of compound 1-3-A, 1-3 (300 mg. 0.844 mmol) was reacted, then crystallized 
to give 1-3-E (345 mg, 0.749 mmol) as colorless crystals in 89% yield. 
M.p.: 160°C (from methanol-acetonitrile) 

NMR (CD3OD) 5: 3.13 (4H, t, J=5.4 Hz). 3.80 (4H, t, J=5.4 Hz). 4.03 (3H. s). 4.22 (2H. s). 7.00-7.06 (2H. m), 7.29-7.34 
(2H. m), 8.44 (IH. s). 8.72 (IH. d, J=2.1 Hz). 9.19 (IH. d, J=2.1 Hz). 
40 Elemental analysis for C23H25FN2O7 

Calcd. (%): C, 59.99; H. 5.47; F. 4.13; N, 6.08. 
Found. (%) : C. 59.79; H, 5.49; F. 4.28; N. 6.06. 

The X-ray diffraction peaks were at 20=6.66. 11.18. 13.28, 16.78. 22.04, 22.42. 22.92. 24.06. 25.50. 26.54. 27.68 and 
33.90. 

45 

Compound 1-3-F 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5.7-dicarboxyllc acid 7-methyl ester benzylphenetyl amine salt 

50 [0195] According to the synthesis method of 1-3-A, 1-3 (300 mg, 0.844 mmol) was reacted, then crystallized to give 
1-3-F (419 mg 0 739 mmol) as colorless crystals in 88% yield. M.p.: 160X (from methanol-acetonitrile)NMR (CD3OD) 
5- 2 95-3.01 (2H. m). 3.20-3.25 (2H. m), 4.02 (3H, s). 4.18 (2H. s). 4.20 (2H. s). 6.99-7.05 {2H, m). 7.22-7.32 (7H. m). 
7.41-7.47 (5H, m), 8.45 (1 H, s). 8.71 (1H, d, J=2.1 Hz). 9.19 (IH, d, J=2.1 Hz). Elemental analysis for C34H31FN2O5 
Calcd. (%) : C. 72.07; H, 5.51; F, 3.35; N, 4.94. 

55 Found. (%) : C. 72.02; H. 5.62; F. 3.50; N. 4.98. 

The X-ray diffraction peaks were at 206.50. 9.70. 16.16, 17.60. 19.40. 20.62 and 22.66. 
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Compound 1-3-G 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5,7-dicarboxylic acid 7-methyl ester ethylenediamine salt 

5 [0196] According to the synthesis method of compound 1-3-A, 1-3 (300 mg, 0.844 mmol) was reacted, then crystallized 
to give 1-3-G (324 mg, 0.780 mmol) as yellow crystals in 92% yield, m.p.: 164°C (from methanol-acetonitrile) 
NMR (CD3OD) 5: 2.95 (4H, s). 3.24 (1 H. brs), 4.02 (3H, s), 4.20 (2H, s). 4.86 (1H. brs). 7,00-7.06 (2H, m), 7.28-7.33 
(2H, m). 8.43 (1H. s). 8.70 (1H, s), 9.19 (1H, s). 
Elemental analysis for C2iH22FN305 

10 Calcd. (%) : C. 60.72; H, 5.34; F, 4.57; N, 10.12. 
Found. (%) : C. 59.04; H, 5.41; F, 4.62; N. 9.85. 

The X-ray diffraction peaks were at 2e=5.96. 16.46. 17.18, 17.84, 19.66, 22.06, 23.92, 24.42, 25.22. 26.22 and 27.22. 
Compound 1-3-H 

15 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5,7-dicarboxylic acid 7-methyl ester 0.5 ethylenediamine salt 

[0197] According to the synthesis method of compound 1-3-A, 1-3 (300 mg, 0.844 mmol) was reacted, then crystallized 
to 1-3-H (201 mg, 0.522 mmol) as pale yellow crystals in 62% yield.M.p.: 1 37.5-1 38.5°C (from methanol-acetonitrile) 
20 NMR (CD3OD) 6: 3.11 (2H, s). 4.02 {3H. s), 4.20 (2H, s), 7.00-7.06 (2H, m). 7.29-7.32 {2H. m). 8.55 (1 H, s), 8.72 (1 H. 
s), 9.26 (1H. s). 

Elemental analysis for C20H18FN2O5 
Calcd. (%): C, 62.33; H, 4.71; F, 4.93; N, 7.27. 
Found. (%) : C, 60.08; H, 4.95; F, 4.84; N, 6.98. 
25 The X-ray diffraction peaks were at 20=7.26. 9.22, 19.70 and 26.42. 

Example 2 

1-5 

30 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-hydroxyethylcarbamoyl)quino!ine-7-carboxylic acid methylester 
[0198] 




Step 1 

[0199] To a suspension of Compound 10 (400 mg, 1 .08 mmol; obtained from Step 2 of Example 1 ) and 1 -hydroxy- 
's benzotrlazole (1 5 mg, 0.11 mmol) in DMF (2 ml) were added successively 2-aminoethanol (79 nl. 1 .3 mmol) and 1 -ethyl- 
3-(3-dimethylaminopropyl) carbodiimide hydrochloride (228 mg, 1 .19 mmol) at room temperature, and the mixture was 
stirred for 1 hour and left standing for 1 3 hours at room temperature. Water (1 0 ml) was added dropwise to the reaction 
mixture at room temperature. The precipitated crystals were collected by filtration, washed with water, and dried at 
70°C to give Compound 11-a (419 mg, 1.02 mmol) as colorless crystals in 94% yield. 
50 [0200] In a manner similar to above procedure. Compound 10 (900 mg, 2.44 mmol) gave Compound 11-b (952 mg, 
2.23 mmol) as colorless crystals in 92% yield. 

Step 2 

55 Compound 1-5 

[0201] To a solution of Compound 11-a (200 mg, 0.486 mmol) in methylene chloride (10 ml) was added aluminum 
chloride (324 mg, 2.43 mmol) under ice-cooling. The reaction mixture was warmed to room temperature, stirred for 1 
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hour, and treated with water (30 ml), and extracted with ethyl acetate. The extract was washed with 1N-hydrochioric 
acid, aqueous 10% sodium hydrogen carbonate and brine, and the extract was dried over sodium sulfate. The solvent 
was evaporated in vacuo to give Compound 1-5 of the title as cnjde crystals (57 mg), which were recrystallized from 
acetone - ethyl ether to give Compound 1-5 of the title (31 mg, 0.078 mmol) as colorless crystals in 16% yield; m.p.: 

5 207 - 208 °C (from acetone - ethyl ether). 

NMR (CDCI3) 5: 3.67-3.72 (2H, m). 3.89-3.92 (2H, m), 4.05 (3H, s). 4.16 (2H. s). 6.53 (1H. brs), 6.97-7.03 (2H. m). 

7.15-7.20 (2H. m). 8.10 (1H. s). 8.67 (1H, d. J=2.1 Hz), 8.82 (1H, d. J=2.1 Hz). 11.81 (1H. brs). 

Elemental Analysis: C21H-19FN2O5 

Calcd. (%): C, 63.31; H. 4.81; F, 4.77; N, 7.03. 

10 Found (%): C. 62.96; H, 4.75; F, 4.61; N, 6.87. 

Compound 1-6. 

[0202] The crude crystals of Compound 1-6 of the title (100 mg) were synthesized from Compound 11-b (200 mg, 
15 0.469 mmol) in a manner similar to the steps 2 of Example 2. which were recrystallized from ethyl acetate - ethyl ether 
to give Compound 1-6 of the title (60 mg, 0.16 mmol) as pale yellowish green crystals in 31% yield; m.p.: 152 - 154**C 
(from ethyl acetate - ethyl ether). 

NMR (CDCI3) 5: 3.41 (3H, s). 3.60-3.63 (2H. m). 3.68-3.72 (2H, m), 4.05 (3H, s). 4.16 (2H, s). 6.40 (1 H, brs), 6.97-7.02 
(2H, m). 7.16-7.21 (2H. m). 8.10 (1H. S), 8.69 (1H, d, J=2.1 Hz). 8.84 (1H, d, J=2.1 Hz). 11.88 (1H. brs). 
20 Elemental Analysis: C22H21FN2O5 0.1 HCI 

Calcd. (%): C. 63.51; H, 5.11; CI, 0.85; F, 4.57; N, 6.73. 
Found (%): C, 61.58; H, 4.99; CI. 0.69; F, 4.33; N, 6.60. 

Example 3 

25 

1-7 

5-Carbamoyl-3-(4-fluorobenzyl)-8-hydroxyquinoIine-7-carboxylic acid. 
30 [0203] 




,.7 CONN, 



Step 1 

45 

[0204] In a manner similar to Step 1 of Example 2, Compound 10 (735 mg, 1.99 mmol) obtained from Step 2 of 
Example 1 gave crude crystals of Compound 12, which were recrystallized from ethyl acetate to give Compound 12 
(491 mg, 1.33 mmol) as colorless crystals in 67% yield. 

50 step 2. 

[0205] In a manner similar to Step 7 of Reference Example 1 , Compound 1 2 (1 .00 g, 2.72 mmol) gave crude crystals 
of Compound 13, which were recrystallized from 90% methanol - water to give Compound 13 (724 mg, 2.04 mmol) as 
colorless crystals in 75% yield. 

55 
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Step 3. 

Compound 1-7 

5 [0206] In a manner similar to Step 8 of Reference Example 1, Compound 13 (231 mg. 0.652 mmol) gave crude 
crystals of Compound 1-7 of the title, which were recrystallized from methanol to give Compound 1-7 of the title (138 
mg, 0.406 mmol) as yellow crystals in 62% yield; m.p.: 265 - 266°C (from methanol). 

NMR (DMSO-dg) 5: 4.28 (2H, s), 7.13-7.19 (2H, m). 7.33 (1H. brs). 7.34-7.39 (2H, m). 8.05 (1H, brs), 8.28 (1H. s), 
8.86 (1H, d, J=1.8 Hz). 9.23 (1H. d. J=1.8 Hz). 
10 Elemental Analysis: C18H13FN2O4 

Calcd. (%): C. 63.53; H, 3.85; F. 8.23; N, 5.58. 
Found (%): C, 61.64; H. 3.86; F. 8.00; N, 5.30. 

Example 4 

15 

1-8 

5-Amino-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
20 [0207] 



25 



30 




Step 1 

35 [0208] To a solution of Compound 10 (7.500 g, 20.31 mmol; obtained in Step 2 of Example 1 ) in DMF (140 ml) were 
added dropwise a solution of diphenylphosphoric acid azide (7.27 g, 26.4 mmol) in DMF (5 ml) and a solution of 

triethylamine (7.93 ml, 56.9 mmol) in DMF (5 ml) successively at room temperature. The mixture was stirred at room 
temperature for 45 minutes, treated with benzyl alcohol (60 ml), stin-ed at 100°C for 45 minutes, cooled, and poured 
into water (600 ml). After stirring at room temperature for 1 hour, the precipitated crystals were collected by filtration, 
40 washed with water and diisopropyl ether, and dried at 70°C to give Compound 14 (7.694 g, 16.22 mmol) as colorless 
crystals. Yield 79.8%. 

Step 2. 

45 [0209] 10% Palladium carbon (385 mg, 5wt%) and a suspension of Compound 14 (7.694 g, 16.22 mmol) in ethyl 
acetate (100 ml) were added to ethyl acetate (50 ml) under Ice-cooling. After warming to room temperature, 99.5% 
ethanol (150 ml) was added to the mixture. The mixture was stirred for 2 hours under hydrogen atmosphere of 1 atm. 
The reaction mixture was filtered through Celite, and the filtrate was concentrated in vacuo to give crude Compound 
15 (5.695 g) as yellow oil. 

50 

Step 3 

Compound 1-8 

55 [0210] In a manner similar to Step 7 of Reference Example 1, Compound 15 (100 mg, 0.295 mmol) gave crude 
crystals of Compound 1-8 of the title, which were recrystallized from ethyl acetate - ethyl ether to give Compound 1-8 

of the title (44 mg, 0.13 mmol) as pale brown crystals in 46% yield; m.p.: 114 - 11 5°C (from ethyl acetate - ethyl ether). 
NMR (CDCI3) 6: 3.71 (2H. brs), 4.00 (3H, s), 4.18 (2H, s), 6.99-7.04 (2H. m), 7.16-7.21 (2H, m), 7.19 (IN, s), 7.88 (IN. 
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d, J=2.4 Hz), 8.86 (1H, d, J=2.4 Hz). 11.27 (1H, brs). Elemental Analysis: C18H15FN2O3 0.1 HCI 
Calcd. (%): C, 65.52: H, 4.61; CI, 1.07; F, 5.76; N. 8,49. 
Found (%): C, 62.75; H, 4.34; CI, 1.36; F, 5.20; N, 8.40. 

5 Example 5 

1-9 

5-Ethoxycarbonylamino-3-(4-fluorobenzyl)-8-hydroxyquinollne-7-carboxyllc acid methyl ester 

10 

[0211] 



75 




16«b (R=COMe) 1-10 (R=COMe) 

16-c (R=COCF5) . 1-11 (R=COCF3) 

16-d (R^SOjMe) 1-12 (R=S02Me) 



Stepi 

25 [0212] To a suspension of Compound 15 (196 mg, 0.576 mmol; obtained from Step 2 of Example 4) in pyridine (5 
ml) was added ethyl chlorofomriate (1 65 micro-liter, 1 .73 mmol) under ice-cooling. The mixture was stirred for 1 .5 hours. 
0.25N-Hydrochloric acid (20 ml) was added to this reaction mixture, and the mixture was extracted with ethyl acetate. 
The extract was washed twice with each of 0.25N-hydrochloric acid, aqueous 10% sodium hydrogen carbonate and 
brine, dried over sodium sulfate. The solvent was concentrated in vacuo to give crude crystals of Compound 16-a (234 

30 mg), which were recrystallized from diisopropyl ether to give Compound 1 6-a (1 79 mg, 0.434 mmol) as colorless crystals 
in 74% yield. 

[0213] In a manner similar to above procedure. Compounds 16-b to Compound 16-d were prepared. Specifically, 
Compound 15 (205 mg, 0.602 mmol) gave Compound 16-b (196 mg, 0.513 mmol) as colorless crystals in 85% yield. 
Compound 15 (200 mg, 0.588 mmol) gave Compound 16-c (178 mg, 0.408 mmol) as pale pink crystals in 85% yield. 
35 Compound 1 5 (1 89 mg, 0.555 mmol) gave Compound 1 6-d (1 76 mg, 0.421 mmol) as pale orange crystals in 76% yield. 

Step 2 

[0214] In a manner similar to Step 7 of Reference Example 1, Compound 16-a (150 mg, 0.364 mmol) gave crude 
40 crystals of Compound 1-9 of the title (76 mg). The crystals were subjected to silica gel column chromatography and 
was eluted with a mixture of chloroform, methanol and water (32:6:0.5 v/v). Fractions containing the desired compound 
were concentrated in vacuo to give residue, which was dissolved in chloroform, washed twice with each of IN-hydro- 
chloric acid and water, and dried over sodium sulfate. The solvent was evaporated in vacuo and the residue was 
recrystallized from ethyl ether to give Compound 1-9 of the title (18 mg, 0.045 mmol) as colorless crystals in 12% yield; 
45 m.p.: 205 - 206''C (from chlorofonn - ethyl ether). 

NMR (DMSO-dg) 5: 1.73 (3H, brs), 3.92 (3H, s), 4.12 (2H, brq. J=6.7 Hz), 4.22 (2H, s), 7.12-7.18 (2H. m), 7.35-7.40 
(2H, m). 7.84 (1H, brs), 8.21 (1H, brs), 8.88 (1H, d, J=2.1 Hz), 9.39 (1H, brs). 11.14 (1H, brs). 

Compound 1-10 

50 

5-Acetylamino-3-(4-fIuoroben2yl)-8-hydroxyquinoIine-7-carboxylic acid methylester 

[0215] In a manner similar to Step 7 of Reference Example 1, Compound 16-b (150 mg, 0.392 mmol) gave crude 
crystals of Compound 1-10 of the title (71 mg). The crystals were subjected to silica gel column chromatography and 
55 was eluted with chloroform - methanol - water (32:6:0.5 v/v). Fractions containing the desired compound were con- 
centrated in vacuo to give residue, which was dissolved in chloroform, washed twice with each of 1 N hydrochloric acid 
and water, and dried over sodium sulfate. The solvent was evaporated in vacuo, and the resulting residue was recrys- 
tallized from ethyl ether to give Compound 1-10 of the title (49 mg. 0.13 mmol) as colorless crystals in 34% yield; m. 
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p.: 243 - 245°C (from chloroform - ethyl ether). NMR (DMSO-dg) 5: 2.13 (3H, s), 3.91 (3H. s), 4.22 (2H, s), 7.12-7.18 
(2H. m). 7.33-7.37 {2H, m). 7.87 (1 H. s), 8.22 (1H, d. J=2.1 Hz). 8.86 (1H. d. J=2.1 Hz). 9.83 {1H. s). 11.13 (IH, brs). 
Elementat Analysis: C20H17FN2O4 
Calcd. (%): C. 65.21; H, 4.65; F. 5.16; N, 7.60. 
5 Found (%): C. 64.93; H, 4.66; F. 5.01 ; N. 7.43. 



Compound 1-11 



3-(4-Fluorobenzyl)-8-hydroxy-5-(2,2,2-trifluoroacetylamino)qulnollne-7-carboxyllc acid methyl ester 

10 

[0216] In a manner similar to Step 7 of Reference Example 1, Compound 16-C (175 mg, 0.401 mmol) gave a crude 
Compound 1-11 of the title, which was recrystallized from ethyl acetate - ethyl ether to give Compound Ml of the title 
(94 mg, 0.22 mmol) as pale brown crystals in 55% yield; m.p.: 191 - 192 °C (from ethyl acetate - ethyl ether). 
NMR (DMSO-de) 5: 3.92 (3H. s). 4.26 (2H. s). 7.13-7.19 (2H. m). 7.32-7.37 (2H, m). 7.82 (IH. s), 7.96 (IH, d. J=2.1 
15 Hz),8.93(1H.d. J=2.1 Hz). 11.33 (IH, brs). 
Elemental Analysis: C20H14F4N2O4 
Calcd. (%): C, 56.88; H, 3.34; F, 17.99; N, 6.63. 
Found (%): C, 56.88; H. 3.34; F, 17.39; N, 6.33. 

20 Compound 1-12 



3-(4-Fluorobenzyl)-8-hydroxy-5-methanesulfonylamlnoquinollne-7-carboxylic acid methyl ester 



25 



30 



35 



[0217] In a manner similar to Step 7 of Reference Example 1. Compound 16-d (169 mg, 0.404 mmol) gave a crude 
Compound 1-12 of the title, which was subjected to silica gel column chromatography and was eluted with chloroform 

- methanol - water (32:6:0.5 v/v). Fractions containing the desired compound were concentrated in vacuo to give a 
residue, which was treated with chloroform, washed twice with each of 1 N-hydrochloric acid and water, and dried over 
sodium sulfate. The solvent was evaporated in vacuo, and the residue was recrystallized from ethyl ether to give 
Compound 1-1 2 of the title (82 mg, 0.20 mmol) as pale pink crystals in 50% yield; m.p.: 1 89.5 - 1 90.5 ''C (from chlorofomi 

- ethyl ether). 

NMR (DMSO-dg) 5: 2.94 (3H. s), 3.92 (3H. s), 4.25 (2H. s), 7.12-7.17 (2H, m), 7.34-7.39 (2H. m), 7.78 (IH. s). 8.42 

(IH, d, J=2.1 Hz). 8.89 (1H, d. J=2.1 Hz), 9.57 (IH, brs), 11.16 (IH. brs). 

Elemental Analysis: C19H-17FN2O5S 

Calcd. (%): C, 56.43; H. 4.24; F. 4.70; N, 6.93; S, 7.93. 

Found (%): C. 55.48; H, 4.19; F. 4.52; N. 6.53; S. 7.74. 



40 



Example 6 
M3 

3-(4-Fluorobenzyl)-5-formylamlno-8-hydroxyqulnoline-7-carboxylic acid methyl ester 
[0218] 



45 



50 




COjMe 



NHCHO 



, NHCHO 



Step 1 



55 [0219] A mixture of 98% formic acid (3.75 g, 79.8 mmol) and acetic anhydride (8.5 g, 83.3 mmol) was stirred for 1 
hour at 50°C, and then cooled to room temperature. To a fraction (2 ml) of this solution transferred to a flask. Compound 
15 (209 mg, 0.614 mmol; obtained in Step 2 of Example 4) was added and the mixture was stirred at room temperature 
for 1.5 hours. Ice-cooled reaction mixture was treated with aqueous 10% sodium hydrogen carbonate and the mixture 
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was extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, and concentrated to 
remove the solvent. The residue was subjected to silica gel column chromatography and was eluted with n-hexane - 
ethyl acetate (1:2 v/v). Fractions containing the desired compound were concentrated in vacuo to give Compound 17 
(159 mg, 0.432 mmol) as colorless crystals in 70% yield. 

Step 2 

Compound 1-13 

[0220] In a manner similar to Step 7 of Reference Example 1 , Compound 17 (140 mg, 0.380 mmol) gave a crude 
Compound 1-1 of the title, which was subjected to silica gel column chromatography and was eluted with chlorofonn - 
methanol - water (32:6:0.5 v/v). Fractions containing the desired compound were concentrated in vacuo to give a 
residue, which was dissolved in chloroform and washed twice with each of IN-hydrochloric acid and water, and dried 
over sodium sulfate. After removing the solvent in vacuo, the residue was recrystallized from ethyl ether to give Com- 
pound 1-13 of the title (61 mg. 0.1 7 mmol) as colorless crystals in 61 % yield; m.p.: 217 - 219'*C (from chloroform - ethyl 
ether). 

NMR (DMSO-dg) 5: 3.92 (3H. s). 4.22 (2H, s). 7.12-7.18 (2H. m), 7.34-7.39 (2H, m). 8.15 (1H, s). 8.32 (1H, brs). 8.42 

(1H, d. J=1.8 Hz). 8.90 (1H. d, J=1.8 Hz), 11.21 (1H, brs). 

Elemental Analysis: C19H15FN2O4 

Calcd. (%): C, 64.40; H. 4.27; F, 5.36; N. 7.91. 

Found (%): C, 64.18; H, 4.41; F, 4.95; N, 7.46. 

Example 7 

M4 

3-(4-Fluorobenzyl)-8-hydroxy-5-isopropylaminoquinoline-7-carboxylic acid methylester 
[0221] 




16-a (R1=H R2=iPr) 1-14 (R1==H R2«iPr) 

IB-b (R1=H R2=cyclohexyO 1-15 (R1»H R2=cydohexy0 

ia< (R1«R2=Me) 1-16 (R1=R2=Me) 



Step 1 

[0222] To a solution of Compound 1 5 (273 mg, 0.803 mmol; obtained from Step 2 of Example 4) in methylene chloride 
(10 ml) were added acetone (71 ^Il. 1.9 mmol). sodium triacetoxyborohydride (255 mg. 1.20 mmol) and acetic acid 
(138 \il 2.41 mmol) under ice-cooling. The mixture was warmed to room temperature and stinred for 1 .5 hours. After 
additional acetone (71 fil, 1 .9 mmol) was added and stirring for 3 hours at room temperature, and the mixture was left 
standing for 15 hours. The reaction mixture was treated with ethyl acetate, and the mixture was washed with brine, 
and dried over sodium sulfate. Evaporation of the solvent in vacuo gave a residue, which was subjected to silica gel 
column chromatography and was eluted with n-hexane - ethyl acetate (1:1 v/v). Fractions containing the desired com- 
pound were concentrated in vacuo to give Compound 18-a (181 mg, 0.473 mmol) as yellow oil in 59% yield. 
[0223] In a manner similar to above procedure. Compound 18-b and Compound 18-c were obtained. Specifically. 
Compound 1 5 (395 mg. 1 .16 mmol) gave Compound 1 8-b (277 mg, 0.656 mmol) as yellow green crystals in 57% yield. 
Compound 15 (199 mg, 0.585 mmol) gave Compound 18-c (212 mg, 0.575 mmol) as a yellow oil in 98% yield. 

Step 2 

[0224] In a manner similar to Step 7 of Reference Example 1, Compound 18-a (175 mg. 0.458 mmol) gave a crude 
Compound 1-14 of the title, which was subjected to silica gel column chromatography and was eluted with chloroform 



58 



EP1 541 558 A1 



' methanol - water (32:6:0.5 v/v). Fractions containing the desired compounds were concentrated in vacuo to give a 
residue, which was dissolved in chloroform and washed twice with each of 1 N-hydrochloric acid and water, and washed 
again with twice each of aqueous 10% sodium hydrogen carbonate and brine, and dried over sodium sulfate. The 
solvent was evaporated in vacuo and the residue was recrystallized from ethyl ether - diisopropyl ether to give Com- 
5 pound M4ofthe title (32 mg, 0.087 mmol) as yellow crystals in 19% yield; m.p.: 121 - 1 22 °C (ethyl ether - diisopropyl 
ether). 

NMR (CDCI3) 5: 1 .29 (6H. d, J=6.3 Hz). 3.69 (1 H. septet, J=6.3 Hz). 4.01 (3H. s). 4.18 (2H, s), 6.98-7.04 (2H. m). 7.01 
(1H, s), 7.15-7.19 (2H. m), 7.92 (1H, d, J=1.8 Hz), 8.83 (1H, d, J=1.8 Hz). 11.26 (1H. s). 
Elemental Analysis: C21H21FN2O3 
10 Calcd. (%): C, 68.47; H, 5.75; F, 5.16; N. 7.60. 
Found (%): C. 67.99; H, 5.69; F, 4.95; N, 7.50. 

Compound 1-15 

15 5-Cyclohexylamino-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methylester 

[0225] In a manner similar to Step 7 of Reference Example 1, Compound 18-b (410 mg, 0.970 mmol) gave a crude 
Compound 1-15 of the title, which was subjected to silica gel column chromatography and was eiuted with ethyl acetate. 
Fractions containing the desired compound were concentrated in vacuo to give residue, which was recrystallized from 
20 33% acetonitrile - water to give Compound M 5 of the title (82.5 mg, 0.202 mmol) as yellow crystals in 21 % yield; m. 
p.: 75.5 - 77.5 ""C (from 33% acetonitrile — water). 

NMR (CDCl3)6: 1.23-1.82 (8H. m). 2.08-2.12 (2H, m), 3.25-3.32 (1H. m),4.02 (3H, s), 4.18 (2H, s), 6.98-7.04 (2H, m). 
7.01 (1H. s). 7.15-7.20 (2H. m), 7.90 (1H. d, J=1.8 Hz), 8.83 (1H, d, J=1.8 Hz), 11.24 (1H, s). 
Elemental Analysis: C24H25FN2O3 
25 Calcd. (%): C. 70.57; H. 6.17; F. 4.65; N, 6.87. 
Found (%): C, 67.56; H, 6.33; F. 4.18; N, 6.21. 

Compound 1-16 

30 5-Dimethylamino-3-(4-fluorobenzyl)-8-hydroxyquinoIine-7-carboxylic acid methylester 

[0226] In a manner similar to Step 7 of Reference Example 1 , Compound 1 8-c (209 mg, 0.567 mmol) gave a crude 
Compound 1-16 of the title, which was subjected to silica gel column chromatography and was eiuted with chloroform 
- methanol - water (32:6:0.5 v/v). Fractions containing the desired compound were concentrated in vacuo to give a 

35 residue, which was dissolved in chloroform and washed with twice each of 1 N-hydrochloric acid and water, washed 
again with twice each of aqueous 10% sodium hydrogen carbonate and brine, and dried over sodium sulfate. Evapo- 
ration of solvent in vacuo gave a residue, which was recrystallized from diisopropyl ether to give Compound 1-16 of 
the title (77 mg, 0.22 mmol) as brown crystals in 38% yield, m.p.: 62 - 63 °C (from chloroform - diisopropyl ether). 
NMR (CDCI3) 5: 2.76 (6H, s). 4.02 (3H. s). 4.18 (2H. s), 6.98-7.04 (2H. m). 7.16-7.21 (2H, m). 7.43 (1H, s), 8.26 (1H. 

40 d. J=2.1 Hz), 8.83 (1H. d, J=2.1 Hz). 11.55 (1H, brs). 
Elemental Analysis: C2oHigFN203 
Calcd. (%): C. 67.79; H. 5.40; F. 5.36; N, 7.90. 
Found (%): C, 64.37; H. 5.56; F, 4.93; N, 7.41. 
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Example 8 
1-17 

5-(3-Ethylureido)-3-(4-fluorobenzyl)-8-hydroxyquinoIlne-7-carboxylic acid methylester 
[0227] 




Step 1 

[0228] To a solution of Compound 15 (230 mg, 0.676 mmol; obtained in Step 2 of Example 4) in tetrahydrofuran (6 
ml) were added ethyl isocyanate (161 ^il, 2.03 mmol) and bis(tri-N-butyltin) oxide (2 drops) under ice-cooling, and the 
mixture was warmed to room temperature and stin-ed for 2.5 hours. Additional amount of ethyl isocyanate (1 61 m-I. 2.03 
mmol) was added to the mixture and, the mixture was stirred for 2 hours at room temperature. After standing for 12 
hours at room temperature, the solvent was evaporated in vacuo and the residue was recrystallized from ethyl ether 
to give Compound 19>a (185 mg, 0.450 mmol) as colorless crystals in 67% yield. 

[0229] In a manner similar to above procedure, Compound 15 (240 mg, 0.705 mmol) gave Compound 19-b (209 
mg, 0.505 mmol) as colorless crystals in 72% yield. 

Step 2 

[0230] To a solution of Compound 19-a (185 mg, 0.450 mmol) in methylene chloride (12 ml) was added aluminum 
chloride (300 mg, 2.25 mmol) under ice-cooling. The reaction mixture was wanned to room temperature and stin-ed 
for 1 hour. To the mixture were added an aqueous 10% citric acid (12 ml) and ethyl acetate (36 ml), and the precipitated 
crystals were collected by filtration. The crystals were dissolved in chlorofomi and washed with twice each of aqueous 
10% citric acid and brine, and dried over sodium sulfate. After evaporating the solvent in vacuo, ethyl acetate was 
treated to the residue for recrystallizing to give Compound 1-17 of the title (62 mg, 0.16 mmol) as pale yellow crystals 
in 35% yield, m.p.: 280 - 282°C (from chloroform - ethyl acetate). 

NMR (DMSO-dfi) 5: 1 .06 (3H, t. J=7.2 Hz). 3.07-3.16 (2H, m), 3.92 (3H. s). 4.22 (2H. s). 6.31 (1 H, t. J=5.4 Hz). 7.1 2-7.18 

(2H. m), 7.31-7.36 (2H, m). 8.00 {1H. s). 8.19 (1H, d, J=1.8 Hz). 8.26 (1H. s), 8.85 (1H, d. J=1.8 Hz). 10.96 (1H. brs). 

Elemental Analysis: C21H20FN3O4 

Calcd. (%): C. 63.47; H, 5.07; F. 4.78; N, 10.57. 

Found {%): C. 62.71; H. 5.01; F, 4.64; N, 10.27. 

Compound 1-18 

3-(4-Fluorobenzyl)-8-hydroxy-5-(3-methylthioureido)quinoIine-7-cari30xylic acid methylester 

[0231] In a manner similar to Step 2 of Example 8. Compound 19-b (91 mg, 0.22 mmol) gave a crude Compound I- 
18 of the title, which was recrystallized from ethyl acetate to give Compound 1-18 (12 mg, 0.030 mmol) as pale yellow 
crystals in 14% yield, m.p.: 189 - 19rC (from ethyl acetate). 

NMR (CDCI3) 5: 3.06 (3H. d. J=4.5 Hz). 4.04 (3H. s). 4.15 {2H. s). 5.70 (IH. m). 6.97-7.04 (2H. m). 7.13-7.17 {2H. m). 
7.52 (1H, s). 7.88 (IH. s). 8.03 (IH. d. J=2.1 Hz). 8.84 (IH. d. J=2.1 Hz). 11.96 (1H. brs). 
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Compound 1-19 

5-{2,3-Dimethyllsothioureido)-3-(4-fIuorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methylester 

5 [0232] In a manner similar to Step 7 of Reference Example 1 , Compound 19-b (206 mg, 0.498 mmol) gave a crude 
Compound 1-19 of the title (158 mg), which was recrystallized from ethyl acetate to give Compound 1-19 of the title (97 
mg, 0.24 mmol) as yellow crystals in 49% yield; m.p.: 198.5 - 199.5°C (from ethyl acetate). 

NMR (CDCI3) 5: 2.27 (3H. brs). 2.99 {3H. brs). 3.99 (3H. s). 4.15 (2H, s). 4.61 (1H. brs). 6.96-7.03 (2H. m), 7.14-7.18 
(2H, m), 7.35 (1H. s). 7.99 (1H. d. J=2.4 Hz), 8.80 (1H. d. J=2.4 Hz), 11.53 (1H. brs). 
10 Elemental Analysis: C21H20FN3O3S 

Calcd. (%): C, 61.00; H. 4.88; F, 4.59; N. 10.16; S, 7.75. 
Found (%): 0, 60.84; H. 4.76; F. 4.45; N, 9.88; S. 7.55. 

Example 9 

15 

1-20 

3-(4-Fluorobenzyl)-5-formyt-8-hydroxyquinoline-7-carboxylic acid methylester 
20 [0233] 




Step 1 

35 [0234] To a solution of Compound 10 (450 mg, 1 .22 mmol; obtained from Step 2 of Example 1) in tetrahydrofuran 
(15 ml) was added a solution of 1,1 -carbonyldiimldazoie (296 mg, 1.83 mmol) in tetrahydrofuran (3 ml) at room tem- 
perature. The mixture was refluxed for 5 minutes and cooled to room temperature. The reaction mixture was treated 
with a solution of sodium borohydride (47 mg, 1.2 mmol) in water (3.6 ml), and the mixture was stirred at room tem- 
perature for 10 minutes. The reaction mixture was treated with aqueous 10% sodium hydrogen carbonate (18 ml) and 

^0 extracted with ethyl acetate. The extract was washed with brine, dried over sodium sulfate, and concentrated in vacuo. 
The resulting residue was subjected to silica gel column chromatography and was eluted with n-hexane - ethyl acetate 
(1 :1 v/v). Fractions containing the desired compound were concentrated in vacuo to give Compound 20 (342 mg, 0.962 
mmol) as colorless oil in 79% yield. 

45 Step 2 

[0235] To a solution of Compound 20 (342 mg, 0.962 mmol) in chloroform (20 ml) was added manganese (IV) oxide 
(1 .25 g, 14.4 mmol) at room temperature and the mixture was refluxed for 22 hours. The mixture was cooled to room 
temperature, filtered through Celite, and the filtrate was concentrated in vacuo to give a residue, which was subjected 
50 to silica gel column chromatography and was eluted with n-hexane - ethyl acetate (2:1 v/v). Fractions containing the 
desired compound were concentrated in vacuo to give Compound 21 (149 mg, 0.422 mmol) as colorless crystals in 
44% yield. 

Step 3 

55 

[0236] To a suspension of Compound 21 (21 3 mg, 0.603 mmol) and sodium iodide (723 mg, 4.82 mmol) in acetonitrile 
(10 ml) was added a solution of trimethylsilyl chloride (612 }il, 4.82 mmol) in acetonitrile (2.5 ml) under ice-cooling, and 
the mixture was stirred for 15 minutes. The reaction mixture was treated with a suspension of sodium hydrogen car- 
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bonate (405 mg. 4.82 mmol) in acetonitrile (2.5ml), and the mixture was stin-ed for 15 minutes while wanning to room 
temperature. Then, the mixture was refiuxed for 1 hour, cooled to room temperature, and treated with aqueous 10% 
sodium hydrogen sulfite (30 ml). The precipitated crystals were collected by filtration, washed with water, and dried at 
70°C to give Compound 1-20 of the title as yellow crystals (112 mg). The crystals were recrystallized from methanol - 
ethyl acetate to give Compound 1-20 of the title (54.5 mg, 0.161 mmol) as pale yellow crystals in 27% yield; m.p,: 301 
- 302°C (from methanol ethyl acetate). 

NMR (DMSO-dg) 5: 3.70 (3H, s). 4.10 (2H. s), 7.10-7.16 (2H. m), 7.27-7.32 (2H. m), 8.21 (1H, brs). 8.43 (1H, brs), 

9.36 (1H, brs). 9.57 (IH.brs). 

Elemental Analysis: C19H14FNO4 

Calcd. (%): C, 67.25; H. 4.16; F. 5.60; N. 4.13. 

Found {%): C. 61.23; H. 3.57; F, 5.00; N, 3.94. 

Example 10 

1-21 

5-Bromo-3-(4-fiuorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methylester 
[0237] 




1-22 (X=CN) 



Step 1 

[0238] A solution of Compound 9 (800 mg, 1.98 mmol; obtained from Step 1 of Example 1), cupper cyanide (709 
mg, 7.92 mmol). tetraethyl ammonium cyanide (310 mg, 1.98 mmol), tris(dibenzylideneacetone)dipaIladium (72.5 mg, 
0.079 mmol). 1,r-bis(diphenylphosphino)ferrocene (176 mg, 0.317 mg) in dioxane (10 ml) was refiuxed for 1.5 hours. 
Tris(dibenzylideneacetone)dipalIadium (72.5 mg, 0.079 mmol), and 1,r-bis(diphenylphosphino)fen-ocene (176 mg, 
0.31 7 mg) were added and the mixture was refiuxed for 4 hours. The reaction mixture was cooled to room temperature, 
treated with ethyl acetate (80 ml), and stirred for 20 minutes. The reaction mixture was filtered through Celite. The 
filtrate was washed with aqueous 10% sodium hydrogen carbonate and brine, and dried over sodium sulfate. The 
solution was concentrated in vacuo to give a residue, which was subjected to silica gel column chromatography and 
was eluted with n-hexane - ethyl acetate (3:1 v/v). Fractions containing the desired compound were concentrated in 
vacuo and recrystallized from diisopropyl ether to give Compound 22 (502 mg, 1 .43 mmol) as pale pink crystals in 73% 
yield. 

Step 2 

[0239] In a manner similar to Step 3 of Example 9, Compound 9 (150 mg, 0.371 mmol; obtained from Step 1 of 
Example 1) gave Compound 1-21 of the title (143 mg, 0.367 mmol) as coloriess crystals in 99% yield; m.p.: 152°C 
(from 33% acetonitrile - water). 

NMR (DMSO-dfi) 5: 3.91 (3H, s), 4.30 (2H, s), 7.14-7.20 (2H, m), 7.37-7.42 (2H. m), 8.08 (1H. s). 8.24 (1H. d. J=2.1 

Hz), 8.94 (1H, d. J=2.1 Hz), 11.31 (1H. brs). 

Elemental Analysis: CigHiaBrFNOa 

Calcd. {%): C, 55.41; H. 3.36; Br. 20.48; F. 4.87; N. 3.59. 

Found {%): C, 54.91; H, 3.41; Br, 19.73; F, 5.05; N, 3.65. 

Compound 1-22 

5-Cyano-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methylester 

[0240] In a manner similar to Step 3 of Example 9, Compound 22 (150 mg, 0.428 mmol) gave crude crystals of 
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Compound 1-22 of the title, which were recrystallized from ethyl acetate - ethyl ether to afford Compound 1-22 of the 
title (112 mg, 0.333 mmol) as pale pink crystals in 78% yield; m.p.: 178 - 179°C (from ethyl acetate - ethyl ether). 
NMR (DMSO-dg) 5: 3.91 (3H, s). 4.32 {2H. s), 7.14-7.20 (2H, m), 7.39-7.44 {2H. m), 8.25 (1H, brs), 8.40 (1H, brs). 
9.01 (IH. brs). 
5 Elemental Analysis: C19H13FN2O3 

Calcd. {%): C. 67.85; H, 3.90; F, 5.65; N. 8.33. 
Found (%): C, 67.09; H, 3.95; F. 5.47; N. 8.16. 

Example. 11 

10 

1-23 

5-Butyl carbamoyl-3-(4-fluorobenzil)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
15 [0241] 




H 



30 Step 1 

[0242] To a suspension of the above Compound B-1 (29.25 g, 60.9 mmol), paradium acetete(ll)(2.73g, 12.2mmol) 
andl ,3-bis(diphenylphosphino)propane (6.28g, 1 5.2mmol) in dimetylsulphoxide (293 ml) were added triethylamine and 
water at room temperature. After stirring for 30minutes at room temperature, the mixture was stirred for an hour under 

35 CO atmosphere at 1 atm at room temperature and for 20 hours at 70°C. The reaction mixture was filtered through Celite 
and the obtained residue was washed with ethylacetate (300 ml). The filtrate was poured Into aqueous citric acid and 
extracted with acetete ethyl. The extract was washed with water twice, brine and dried over anhydrous sodium sulufate. 
The obtained residue was concentrated in vacuo and washed with methanol and dried at 50°C to give Compound 23 
(20.08 g, 45.1 mmol) as colorless crystal in 74% yield. 

40 NMR (DMSO-de) 5: 3.84 {3H. s). 4.26 {2H, s). 5.52 {2H. s). 7.14-7.20 {2H, m), 7.34-7.42 {5H, m), 7.53-7.55 (2H, m), 
8.46 (1H. s), 9.02 (1H. d, J=1.8Hz). 9.20 (1H, m). 

Step 2 

45 [0243] In a manner similar to Step 1 of Example 2, Compound 23(250 mg, 0.56 mmol) gave Compound 24(245 mg, 
0.49 mmol) as colorless crystals in 88% yield. 

NMR (CDCIa) 5: 0.98 (3H, t. J=7.3 Hz), 1.43 (2H, q. J=7.2 Hz), 1.58-1.68 (2H. m), 3.47 (2H, q, J=6.8 Hz), 3.86 (3H. 
s). 4.15 (2H. s), 5.49 (2H, s). 6.20 (IH. brs), 6.98-7.03 (2H. m), 7.18-7.22 (2H. m), 7.35-7.40 (3H, m), 7.55-7.57 (2H, 
m), 7.96 (IH. s), 8.64 (1H, s), 8.83 (1H, s). 

50 

Step 3 

[0244] In a manner similar to Step 7 of Reference Example 1, Compound 24(245 mg, 0.49 mmol) gave crude of 
Compound 1-23, which were recrystallized from ethanol to give Compound 1-23 of the title{143 mg, 0.35 mmol) as 
55 colorless crystal in 79% yield, m.p. : 189-191 °C (from ethanol) 

NMR (DMSO-dg) 8: 0.92 (3H. t. J=7.2 Hz). 1.28-1.40 (2H, m), 1.46-1.55 (2H, m), 3.23-3.30 (2H. m). 3.93 (3H. s), 4.22 
(2H, s). 7.12-7.18 (2H, m), 7.31-7.36 {2H, m), 7.99 (1H, s), 8.53-8.56 (1H, m), 8.54 (1H. s), 8.90 (1H. d. J=2.0 Hz). 
Elemental Analysis: C23H23FN2O4 
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Calcd. (%) : C. 67.31; H. 5.65; F, 4.63; N. 6.83. 
Found. (%): C. 67.19; H. 5.38; F, 4.56; N, 6.86. 

[0245] In a manner similar to Example 11 . Compound 1-24- 1-46 of tlie title were synthesized. 




1-24: 



1-24 -1-46 o^5^R 



1-32: ^ 



H H 
O H 



H 



H 0 



1-38: ^.^N. 



Mft 



« o 



o 



1-24 

5-Diethyl carbamoyl-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methylester 
[0246] m.p. : 130-131 °C (from ethanol) 

NMR (DMSO-dg) 6: 0.85 (3H. brs). 1.09 (3H. brs), 2.99 (2H. brs). 3.46 (2H, brs). 3.91 (3H. s). 4.24 (2H. s), 7.13-7.19 
(2H. m). 7.31-7.36 (2H. m). 7.67 (1H. s). 7.69 (1H. d. J=2.2 Hz). 8.94 (1H. d, J=2.0 Hz). 
Elemental Analysis : C23H23FN204(H20)o.6 
Calcd. (%) : C. 65.58; H, 5.79; F, 4.51; N. 6.65. 
Found. {%) : C. 65.60; H. 5.37; F, 4.50; N. 6.71 . 

1-25 

5-(2-Acetylaminoethylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxy-quinoline-7-carboxyiic acid methylester 

[0247] m.p. : 251-253 °C (from methanol) ^ . . v 

NMR (DMSO-de) 8: 2.69 (3H. s). 3.93 {3H, s). 4.22 (2H, s), 7.17-7.23 (2H, m), 7.38-7.42 (2H, m). 8.02-8.05 (1H. m). 
8.11 (IH, s). 8.63-8.67 (1H. m). 8.70 (1H, d. J=2.0 Hz), 8.94 (1H. d, J=2.0 Hz). 
Elemental Analysis : C23H22FN305{H20)o.i 
Calcd. {%) : C. 62.61; H. 5.07; F. 4.31; N. 9.52. 
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Found {%) : C. 62.69; H. 4.92; F, 4.27; N. 9.53. 
1-26 

5 (4-Fluorobenzyl)-8-hydroxy-5-(morpholine-4-carbonyl)quinoline-7-carboxylic acid methyl ester 
[0248] m.p. : 187-189 °C (from 2-propanol -diisopropyleter) 

NMR (DMSO-de) 5: 3.91 (3H, s), 4.25 (2H, s), 7.14-7.20 (2H. m). 7.35-7.40 {2H, m), 7.75 (IH, s). 7.92 (1H. d, J=1.1 
Hz), 8.93 (IH, d, J=1.6 Hz). 
10 Elementa! Analysis : C23H21FN2O5 

Calcd. (%) : C. 65.09; H. 4.99; F. 4.48; N, 6.60. 
Found (%) : C, 65.07; H, 4.99; F, 4.38; N. 6.60. 

1-27 

15 

3-(4-Fluorobenzyl)-8-hydroxy-5-(thiazole-2-ylcarbamoyl)quinoline-7-carboxylic acid methyl ester 
[0249] m.p. : 258-259 X (from ethanol) 

NMR (DMSO-de) 6: 3.94 (3H, s). 4.26 (2H. s). 7.11-7.17 (2H. m). 7.30-7.38 (3H. m). 7.57 (1 H. d. J=3.6 Hz), 8.37 (1 H, 
20 s). 8.75 (IH. s). 8.92 (IH, d. J=2.1 Hz), 12.66 (IH, brs). 
Elemental Analysis: C22Hi6f^N304S 
Calcd. (%) : C, 60.40; H, 3.69; F, 4.34; N. 9.61; S. 7.33. 
Found (%) : C, 60.37; H, 3.78; F, 4.19; N. 9.30; S. 7.07. 

25 1-28 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-morphohne-4-yl-ethyl carbamoyl )-qulnollne -7-carboxyllc acid methyl ester 

[0250] m.p. : 1 98-1 99 °C (from ethanol) 
30 NMR (DMS0-d6) 6: 2.42-2.45 (4H, m). 2.47-2.51 (2H, m). 3.36-3.43 (2H, m), 3.56-3.59 (4H. m), 3.92 (3H, s). 4.22 (2H. 
s). 7.12-7.18 (2H, m), 7.31-7.36 (2H. m), 8.03 (1 H, s). 8.50 (1 H, t. J=5.6 Hz), 8.59 (1 H, d, J=2.1 Hz), 8.89 (1 H, d. J=2.1 
Hz). 

Elemental Analysis : C25H26FN305(H20)o 3 
Calcd. (%) : C, 63.50; H. 5.67; F, 4.02; N, 8.89. 
35 Found (%) : C. 63.49; H. 5.66; F. 3.88; N, 8.90. 

1-29 

3-(4-Fluorobenzyl)-8-hydroxy-5-(tetrahydro-pyran-4-yl carbamoyl)qulnollne-7-carboxylic acid methyl ester m.p. : 
40 246-247 X (from ethanol) 

[0251] NMR (DMSO-d6) 6: 1 .45-1 .58 (2H. m), 1 .76-1 .81 (2H, m). 3.30-3.43 (2H. m). 3.86-3.89 (2H. m). 3.93 (3H, s). 
3.96-4.03 (1H, m), 4.22 (2H, s), 7.12-7.18 (2H. m), 7.31-7.37 (2H. m), 7.97 (IH, s), 8.49 (IH, d. J=2.2 Hz), 8.52 (IH, 
d, J=7.5 Hz), 8.90 (IH, d, J=2.0 Hz). 
45 Elemental Analysis : C24H23FN205(H20)o i(EtOH)o 1 
Calcd. (%) : C, 65.34; H, 5.39; F, 4.27; N, 6.30. 
Found (%) : C, 65.40; H, 5.32; F. 4.16; N, 6.39. 

1-30 

50 

3-(4-Fluorobenzyl)-8-hydroxy-5-[2-(tetrahydropyran-4-yl)-ethyl carbamoyl]- qulnoline-7-carboxylic acid methyl ester 
[0252] m.p. : 198-199 °C (from ethanol) 

NMR (DMS0-d6) 5: 1.16-1 .25 (2H, m), 1 .44-1 .64 (5H, m). 3.21-3.34 (4H, m), 3.81 -3.86 (2H, m), 3.91 {3H, s). 4.21 (2H, 
55 s), 7.11-7.17 (2H, m), 7.30-7.35 (2H, m), 8.00 (IH. s), 8.52 (IH, t. J=5.8 Hz), 8.56 (IH. d. J=2.2 Hz), 8.86 (IH, d. J=1.9 
Hz). 

Elemental Analysis : C26H27FN205(H20)o i(EtOH)o 1 
Calcd. (%) : C. 66.54; H, 5.93; F. 4.02; N, 5.92. 
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Found (%) : C, 66.60; H. 5.85; F, 3.85; K 6.02. 
1-31 

5 5.{N'-Methanesulfonylhydrazinocarbonyl)-3-{4-fluorobenzyl)-8-hydroxy- quinoline-7-carboxylic acid methyl ester 
[0253] m.p. : >250 °C (from ethanol) 

NMR (DMS0-d6) 6: 3,04 (3H. m). 3.94 {3H. s). 4.23 (2H. s), 7.13-7.18 (2H, m). 7.32-7.36 (2H. m). 8.12 (1H. s). 8.54 
{1H, s), 8.94 (1H, d. J=1.9 Hz). 9.69 (1H, d, J=2.7 Hz). 10.79 (1H, d. J=2.7 Hz). 
10 Elemental Analysis : C2oHi8FN306S(H20)o.2(EtOH)o.2 
Calcd. (%) : C, 53.24; H, 4.29; F, 4.13; N, 9.13; S, 6.97. 
Found (%) : C, 53.26; H, 4.01; F. 4.08; N, 8.99; S. 6.82. 

1-32 

15 

3-(4-Fluorobenzyl)-8-hydroxy-5-{[1.4]oxa2epane-4-carbonyl)-quinollne-7-carboxylic acid methyl ester 
[0254] m.p. : 1 36-1 37 (from 2-propanol) 

NMR (DMSO-d6) 5: 1.50 (1H, brs). 1.86-1.91 (1H, m). 3.23-3.26 (3H. m). 3.55 (1H. brs). 3.66-3.69 (1H, m), 3.77 {3H. 
20 s). 3.91 (3H. s). 4.24 (2H, s), 7.13-7.19 (2H. m). 7.33-7.37 {2H, m), 7.73 (1H. d. J=4.7 Hz), 7.88 (1H. d. J=16.4 Hz). 
8.94(1H,d. J=2.2 Hz). 

Elemental Analysis : C24H23FN205(H20)o.2(iPrOH)o.2 
Calcd. {%) : C, 65.07; H. 5.55; F. 4.18; N. 6.17. 
Found (%) : C. 65.17; H, 5.47; F, 4.14; N. 6.16. 

25 

1-33 

3-(4-Fluorobenzyl)-8-hydroxy-5-{thiomorpholine-4-carbonyl)-quinoline-7-carboxylic acid methyl ester 

30 [02551 m.p. : 184-185 "^C (from 2-propanol) 

NMR (DMS0-d6) 5: 2.20-2.37 (2H. m). 2.69 (2H, brs). 3.78-4.07 (2H, m). 3.91 (3H. s). 4.26 (2H. s), 7.14-7.19 (2H. m), 

7.35-7.40 (2H. m), 7.75 (1H, s), 7.88 (1H. d, J=2.0 Hz), 8.94 (1H, d. J=2.1 Hz). 

Elemental Analysis : C23H2iFN204S(H20)o.i 

Calcd. (%) : C. 62.46; H, 4.83; F. 4.30; N. 6.33; S, 7.25. 
35 Found (%) : C, 62.42; H, 4.62; F. 4.11; N, 6.23; S. 7.22. 

!-34 

5-(4,4-Dimethyl-oxazolidine-3-carbonyl)-3-(4-fluoro-benzyl)-8-hydroxy-quinoline -7-carboxylic acid methyl ester 

40 

[0256] m.p. : 149-150 °C (from 2-propanol) 

NMR (DMSO-d6) 6: 1.47 (6H, s). 3.76 (2H, s), 3.91 (3H, s). 4.26 (2H, s). 4.49 (1H, brs). 7.15-7.21 (2H, m), 7.33-7.38 
(2H. m). 7.76 (2H, s). 8.94 (1H. d. J=1.7 Hz). 
Elemental Analysis : C24H23FN205(H20)o.2(iPrOH)o.i 
45 Calcd. (%) : C, 65.14; H, 5.44; F, 4.24; N. 6.23. 
Found (%): C, 65.14; H. 5.30; F. 4.08; N. 6.23. 

1-35 

50 3-(4-Fluoro-benzyl)-8-hydroxy-5-(piperidine-1 -yI-carbamoyl)-quinollne-7-carboxylic acid methyl ester 
[0257] m.p. : 233-234 °C (from ethanol) 

NMR (DMSO-d6) 5: 1 .32-1 .44 (1 H. m). 1 .56-1 .68 (2H. m). 2.72-2.84 (2H. m). 3.92 (3H. s), 4.23 (2H. s). 7.1 2-7.18 (2H, 
m). 7.33-7.37 {2H. m). 7.90 (1H. s). 8.39 (1H. s). 8.91 (1H, d. J=1.9 Hz). 9.43 (1H. s). 
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1-36 

3-(4-Fluoroben2yl)-8-hydroxy-5-(pyrimidine-4-yl-carbamoyl)-quinoline-7-carboxyllc acid methyl ester 

5 [0258] m.p. : 241-242 °C (from ethanol) 

NMR(DMS0-d6) 5: 3.94 {3H, s), 4.24 (2H, s), 7.10-7.16 {2H, m). 7.33-7.38 (2H. m). 8.21 (1H. dd, J=1.7, 5.8 Hz). 8.29 

(1H. s), 8.63 (IH, d, J=1.8 Hz), 8.74 (1H, d. J=5.8 Hz), 8.95 (1H. d, J=2.1 Hz), 11.5 (1H, s). 

Elemental Analysis : C23H17FN4O4 

Calcd. (%) : C. 63.89; H. 3.96; F. 4.39; N. 12.96. 
10 Found (%) : C. 63.73; H. 4.35; F. 4.24; N. 12.88. 

1-37 

3-(4-Fluorobenzyl)-8-hydroxy-5-[N'-(2-methoxy-acetyl)-hydra2inocarbonyl]- quinollne-7-carboxylic acid methyl ester 

IS 

[0259] m.p. : 181-182 ^'C (from ethanol-ether) 

NMR (DMS0-d6) 5: 3.94 (3H. s). 4.01 (2H. s), 4.22 (2H, s), 7.12-7.18 (2H. m). 7.32-7.36 (2H. m). 8.15 (IH. s). 8.68 
(1 H, d, J=1 .8Hz), 8.92 (1 H, d, J=2.0Hz), 9.98 (1 H. s), 10.38 (1 H, s). 
Elemental Analysis : C22H2oFN305(H20)o ^ 
20 Calcd. (%) : C, 59.62; H, 4.59; F. 4.29; N, 9.48. 
Found (%) : C, 59.55; H, 4.37; F. 4.26; N, 9.43. 

1-38 

25 5-(N -Aminooxalylhydrazinocarbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
(0260] m.p. : 233-234 X (from ethanol-ether) 

NMR (DMS0-d6) 5: 3.94 (3H. s). 4.22 (2H, s). 7.12-7.18 (2H, m), 7.32-7.35 {2H, m), 7.94 (1H, s), 8.15 (1H, s). 8.24 
(1 H, s). 8.68 (1H, d, J=2.0 Hz), 8.92 (IH, d, J=2.0 Hz), 10.51 (IH, s). 10.67 (IH. s). 
30 Elemental Analysis : C2iHi7FN406(H20)o4(EtOH)o 3 
Calcd. (%) : C, 56.23; H, 4.28; F, 4.12; N. 12.14. 
Found (%) : C, 56.19; H, 3.95; F, 4.16; N, 11.88. 

1-39 

35 

5-(2-Ethyl-2H-pyrazole-3-yl-carbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0261] m.p. : 21 9-220 °C (from ethanol) 

NMR (DMSO-dg) 5: 1.30 (3H, t. J=7.2 Hz), 3.95 (3H, s), 4.03 (2H, q. J=7.2 Hz), 4.24 {2H. s), 6.29 (1H, s), 7.12-7.18 
40 (2H, m). 7.33-7.38 {2H, m), 7.44 (IH, d. J=2.1 Hz). 8.27 (IH, s), 8.59 (IH, d. J=1.8 Hz), 8.95 (1H. d, J=1.8 Hz), 11.57 
(1H, brs). 

Elemental Analysis : C24H21FN4O4 

Calcd. (%) : C, 64.28; H. 4.72; F. 4.24; N. 12.49. 

Found (%) : C. 64.24; H. 4.49; F, 4.11; N, 12.63. 

45 

1-40 

3-(4-Fluorobenzyl)-8-hydroxy-5-[N'-{pyridine-3-carbonyl)-hydrazinocarbonyl]-quinoline -7-carboxylic acid methyl ester 

50 [0262] m.p. : 184-185 °C (from ethanol-ether) 

NMR (DMS0-d6) 6: 3.96 (3H. s), 4.24 (2H. s). 7.12-7.18 (2H. m), 7.33-7.38 (2H. m), 7.71-7.76 (IH, m). 8.25 (IH, s). 
8.44-8.47 (1H, m), 8.73 (IH, d. J=2.0 Hz), 8.82-8.92 (IH, m), 8.96 (IH. d. J=2.0 Hz). 9.14-9.21 (IH. m), 10.70 (IH, s). 
10.95 (IH, s). 
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1-41 

3-(4-F!uoro-benzyi)-8-hydroy-5-(pyridine-4-ylcarbamoyl)quinoline-7-cart)Oxylic acid methyl ester 

5 [0263] m.p. : 266-267 °C (from ethanol) 

NMR (DMS0-d6) 6: 3.94 (3H, s). 4.25 (2H. s), 7,12-7.18 {2H, m), 7.34-7.37 (2H, m), 8.20 {2H. d. J=7.2 Hz). 8.38 (1H. 

s), 8.66 (1H. d. J=2.1 Hz). 8.76 {2H, d. J=7.2 Hz), 8.98 (1H. d. J=2.1 Hz). 11.74 (IH, s). 

Elemental Analysis: C24H19FIN3O4 

Calcd. (%) : C, 51.54; H, 3.42; F. 3.40; N, 7.51. 
10 Found (%) : C, 51 .33; H. 3.54; F. 2.80; N, 7.69. 

1-42 

3-(4-Fluorobenzyl)-8-hydroxy-5-prop-2-ynylcarbamoylquinoline-7-carboxylic acid methyl ester 

15 

[0264] m.p. : 192-193 °C (from ethanol) 

NMR (DMSO-d6) 6: 3.1 8 (1 H. t. J=2.4 Hz). 3.94 (3H. s), 4.09 (2H, q. J=2.7 Hz), 4.22 (2H, s). 7.1 2-7.18 (2H, m). 7.32-7.35 
(2H. m). 8.07 (IH. s). 8.66 (IH. d, J=2.0 Hz). 8.91 (IH, d. J=2.1 Hz). 9.04-9.08 (IH, m). 
Elemental Analysis : C22Hi7FN204(H20)i 2 
20 Calcd. (%) : C. 63.83; H. 4.72; F, 4.59; N, 6.77. 
Found (%) : C. 63.66; H. 4.16; F. 4.99; N, 6.75. 

1-43 

25 3-(4-Fluorobenzyl)-5-[N'-(furan-2-carbony!)-hydrazinocarbonyl]-8-hydroxyqulnoline -7-carboxylic acid methyl ester 
[0265] m.p. : 207-210 °C (from 85% acetone/water) 

NMR (DMSO-dfi) 5: 3.95 (3H, s). 4.23 (2H. s), 6.71 (IH. s). 7.12-7.18 (2H. m). 7.29-7.37 (3H. m). 7.96 (IH. s), 8.20 
(IH. s). 8.70 (IH, d. J=2.1 Hz). 8.94 (IH. d. J=2.1 Hz). 
30 Elemental Analysis : C24Hi8FN306(H20)o.25 
Calcd. (%) : C, 61.60; H, 3.99; F, 4.06; N, 8.98. 
Found (%) : C. 61.72; H. 3.99; F, 3.80; N, 8.61. 

1-44 

35 

3-(4-Fluorobenzyl)-8-hydroxy-5-[N-(pyridine-4-carbonyl)-hydrazinocarbonyl]-quinoline-7-carlx)xylicacid methyl ester 
(from ethyl acetate -ethyl ether) 

[0266] NMR (DMSO-de) 5: 3.96 (3H. s). 4.24 (2H, s), 7.12-7.18 (2H, m). 7.32-7.37 (2H. m). 7.86 (2H, dd. J=4.5 Hz, 
40 1.5 Hz), 8.24 (IH, s). 8.71 (IH, d, J=2.1 Hz). 8.81 (2H. dd. J=4.5 Hz. 1.5 Hz). 8.95 (1H, d. J=2.1 Hz), 10.69 (IH, s), 
11.94 (1H,s). 

1-45 

45 3-(4-FluorobenzyI)-8-hydroxy-5-[N'-(pyridine -2-carbonyl)-hydrazinocarbonyI]-quinoline -7-carboxylic acid methyl 
ester 

[0267] m.p. : 164-166 °C (from 85% acetone/water) 

NMR (DMSO-de) 6: 3.96 (3H. s). 4.23 (2H, s). 7.11-7.17 (2H, m). 7.32-7.38 (2H. m). 7.67-7.71 (IH. m), 8.04-8.12 (2H, 
50 m). 8.21 (1H. s). 8.74 (2H, s). 8.93 (IH. d. J=1.8 Hz), 10.61 (IH. s), 10.70 (1H, s). 
Elemental Analysis : C25Hi9FN405(H20)o.5 
Calcd. (%): C, 62.11; H, 4.17; F, 3.93; N. 11.59. 
Found (%) : C, 62.01; H. 4.04; F, 3.80; N. 11.31. 
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1-46 

5-(4-Carbamoylplperidine-1 -carbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinollne-7-carboxylic acid methyl ester 

5 [0268] m.p. : 235-238 °C (from ethyl acetate) 

NMR (DMSO-dg) 5: 1.53 (2H, brs), 1.83 (1H. brs), 2.35 (1H. brs), 2.87 (2H, brs), 3.27 {2H, brs), 3.91 (3H. s), 4.24 (2H, 

s), 4.52 (1H. brs), 6.86 (1H. brs), 7.13-7.19 (2H. m). 7.31 (1H. m). 7.38 (2H, brs), 7.71 (1H. brs), 7.89 (1H, s). 8.94 

(1H, s), 11.45 (1H. brs). 

Elemental Analysis : C25H24FN305{H20)o.5 
10 Calcd. (%) : C, 63.28; H. 5.31 ; F, 4.00; N. '8.86. 

Found (%) : C. 63.14; H, 5.24; F, 3.88; N. 8.74. 

Example. 12 
15 1-47 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2,2.2-trifluoroethylcarbamoyl)quinoline -7-carboxylic acid methyl ester 
[0269] 



25 




Step 1 

30 

[0270] In a manner similar to Step 1 of Example 2, Compound 23(300 mg, 0.67 mmol) gave Compound 25(237 mg, 
0.45 mmol) as colorless crystals in 67% yield. 

NMR (CDCI3) 5: 3.86 (3H, s). 3.94-4.05 (2H. m), 4.12 (2H. s), 5.45 (2H. s). 6.74-6.78 (1H. m). 6.99-7.04 (2H. m), 
7.18-7.23 (2H. m), 7.32-7.42 (3H. m), 7.53-7.56 (2H. m). 7.95 (1H. s), 8.51 (1H, d. J=2.3 Hz). 8.77 (1H. d. J=2.1 Hz). 

35 

Step2 

[0271] To a suspension of Compound 25 (237 mg, 0.45 mmol)in methanol (12 ml)-ethyl acetate, 10% Palladium 
carbon(23 mg)was added and stirred under ice-cooling for 2 hours under hydrogen atomosphere at 1 atm. The reaction 
<0 mixture is filtered through Cellte and the filtrate was concentrated in vacuo. The residue was recrystallized from ethanol 
to give Compound 1-101 (118 mg, 0.27 mmol) of the title as colorless crystals in 61% yield. 

m.p. : 211-212 °C (from ethanol) 

NMR (DMSO-de) 6: 3.93 (3H, s), 4.06-4.17 (2H, m). 4.22 (2H. s), 7.12-7.18 (2H. m), 7.31-7.36 (2H, m), 8.11 (1H. s). 
8.57 (1H. d, J=2.0 Hz), 8.92 (1H. d, J=2.1 Hz). 9.25 (IH, t, J=6.5 Hz). 
45 Elemental Analysis : C2iH-|6F4N204(H20)o 1 
Calcd, {%): C, 57.56; H, 3.73; F. 17.34; N, 6.39. 
Found. (%): C. 57.65; H, 3.72; F. 17.32; N, 6.63. 

In a manner similar to Example 12, Compound 1-48-1-83 of the title were synthesized. 

50 £ 
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1-48 

40 3-(4-Fluorobenzyl)-8-hydroxy-5-(4-methyl-piperadine-1 -carbonyl)quinoline-7-carboxylic acid methyl ester 
[0272] m.p. : 184-185 °C (from ethanol) 

NMR (DMSO-dg) 5: 2.15 (3H. s). 1.40-3.80 (8H, m). 3.91 (3H. s), 4.25 (2H. s). 7.13-7.19 (2H, m). 7.34-7.39 (2H. m). 
7,71 (IH, s). 7.85 {1H, d, J=2.1 Hz). 8.95 {1H. d, J=1.8 Hz). 
45 Elemental Analysis : C24H24FN304(H20)o.5 

Calcd. (%) : C, 64.56; H, 5.64; R 4.26; N, 9.41. 
Found. (%) : C, 64.77; H, 5.57; F, 4.16; N. 9.29. 

3-(4-Fluorobenzyl)-8-hydroxy-5-(3-methoxypropylcarbamoyl)quinoline-7-carboxyljc acid methyl ester 

50 

[0273] m.p. : 1 66-1 67 °C (from ethanol) 

NMR (DMSO-dg) 6: 1 .76 (2H. q. J=6.6 Hz). 3.25 (3H. s). 3.27-3.43 (4H, m), 3.93 {3H. s). 4.22 {2H. s), 7.12-7.18 (2H, 
m). 7.31-7.36 (2H, m). 8.01 (IH, s). 8.52-8.62 (2H. m), 8.89 (1H, d, J=2.4 Hz). 
Elemental Analysis : C23H23FN2O5 
55 Calcd. (%) : C. 64.78; H. 5.44; F. 4.46; N. 6.57. 
Found. (%) : C. 64.62; H, 5.39; F. 4.30; N. 6.61. 
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1-50 

5-(Carboxymethylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline -7-carboxylic acid methyl ester 

5 [0274] m.p. : 246-247 °C (from : ethanol-diethyl ether) ^ 

NMR (DMSO-dg) 6: 3.93 (3H, s). 3.95 (2H. s). 4.20 {2H, s). 7.10-7.16 (2H. m), 7.32-7.37 (2H, m), 8.11 (1H, s), 8.74 

(IH. d. J=2.1 Hz), 8.84-8.88 {1H. m), 8.89 (1H. d, J=2.1 Hz). 12.0 (2H. brs). 

Elemental Analysis : C2iHi7FN206{H20)o5 

Calcd. (%) : C, 59.86; H. 4.31; F. 4.51; N, 6.65. 
10 Found. (%) : C. 60.15; H, 4.17; R 4.42; N. 6.70. 

1-51 

5-{2-Ethoxyethylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxy quinoline -7-carboxyllc acid methyl ester 

15 

[0275] m.p. : 1 74-1 75 (from ethanol) 

NMR (DMSO-dg) 5: 1.13 {3H. t, J=7.2 Hz). 3.20-3.56 (6H, m), 3.92 (3H, s), 4.21 (2H. s). 7.12-7.17 (2H, m), 7.31-7.36 
(2H, m). 8.02 (IH, s), 8.60-8.64 (2H. m). 8.90 (IH. d. J=2.1 Hz). 
Elemental Analysis : C23H23FN2O5 
20 Calcd. {%) : C, 64.78; H. 5.44; F. 4.46; N. 6.57. 
Found. (%) : C, 64.52; H. 5.44; F, 4.30; N. 6.53. 

1-52 

25 5-Cyclohexylcarbamoyl-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0276] m.p. : 212-213 °C (from ethanol) 

NMR (DMSO-dg) 6: 1.02-1.85 (8H. m), 3.32 (2H, s), 3.68-3.84 (IH, m). 3.92 (3H. s). 4.22 (2H, s), 7.12-7.18 (2H, m), 
7.31 -7.36 (2H, m), 7.94 (1 H. s). 8.39 (1 H. d, J=7.8 Hz). 8.45 (1 H. d. J=2.1 Hz), 8.89 (1 H. d, J=1 .8 Hz). 1 1 .38 (1 H. brs). 
30 Elemental Analysis : C25H25FN2O4 

Calcd. (%) : C. 68.79; H, 5.77; F, 4.35; N. 6.42. 
Found. (%) : C. 68.77; H, 5.76; F. 4.22; N. 6.55. 

1-53 

35 

5-Cyclopentylcarbamoyl -3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0277] m.p. : 221-222 X (from ethanol) 

NMR (DMSO-dg) 6: 1 .42-1 .74 (6H, m), 1 .82-1 .96 (2H. m). 3.93 (3H. s), 4.22 (2H, s), 4.1 5^.31 (1 H, m), 7.1 2-7.18 {2H. 
40 m). 7.32-7.37 (2H. m), 7.95 (1 H, s), 8.48-8.51 (2H. m). 8.90 (1 H. d. J=1 .8 Hz). 11 .34 (1 H. brs). 
Elemental Analysis : C24H23FN2O4 
Calcd. (%) : C, 68.23; H, 5.49; F, 4.50; N, 6.63. 
Found. (%) : C. 68.25; H. 5.50; F, 4.36; N, 6.75. 

45 1-54 

(4-Fluorobenzyl)-8-hydroxy-5-(1-methoxycarbonylethylcarbamoyl)quinoline-7-carboxylic acid methyl ester 

[0278] m.p. : 157-158 °C (from ethanol) 
50 NMR (DMSO-dg) 6: 1.39 (3H. d. J=7.4 Hz). 3.67 (3H. s). 3.93 (3H, s), 4.21 (2H. s). 4.44-4.53 (IH. m), 7.11-7.17 (2H. 
m). 7.31-7.36 (2H, m), 8.08 (IH, s). 8.58 (IH. d. J=2.0 Hz), 8.90 (IH. d. J=2.2 Hz). 8.98 (IH, d, J=6.9 Hz). 
Elemental Analysis : C23H21FN2O6 
Calcd. (%) : C, 62.72; H, 4.81; F, 4.31; N, 6.36. 
Found. (%) : C. 62.06; H. 4.87; F. 4.35; N, 6.27. 

55 
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1-55 

3-{4-Fluorobenzyl)-8-hydroxy5-(morpholine-4-yicarbamoyl)quinoline-7-carboxylic acid methyl ester 

5 [0279] m.p. : >250 °C (from ethanol) 

NMR {DMS0-d6) 6: 2.60 (4H. brs), 3.42 {4H, brs). 3.59 (3H, s). 3.92 (2H. s), 6.89-6.95 {2H, m). 7.09 {2H. m), 7.74 
(1H. s), 8.23 (1H. s), 8.43 {1H. brs), 9.03 (1H, brs). 

1-56 

10 

5-(N'-Acetyl-hydrazlnocarbony!)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0280] m.p. : 208-209 °C (from methanol- ethyl acetate) 

NMR (DMSO-dS) 5: 1.95 (3H. s). 3.94*(3H, s), 4.21 (2H. s), 7.12-7.18 {2H. m). 7.32-7.35 {2H. m). 8.13 (IH, s), 8.68 
15 (1H. d, J=1.7 Hz). 8.92 (1H, d, J=2.1 Hz), 9.97 (IH, s). 10.32 (IH, s). 
Elemental Analysis : C2iHi8FN305(H20)o.6 
Calcd. (%) : C. 59.74; H, 4.58; F, 4.50; N, 9.95. 
Found. {%) : C, 59.70; H, 4.20; F. 4.32; N. 10.07. 

20 1-57 

5-(N*-Formylhydrazinocarbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

[0281] m.p. : 249-250 (from ether) 
25 NMR (DMSO-d6) 5: 3.94 (3H, s); 4.22 (2H. s), 7.11-7.17 (2H. m). 7.32-7.37 (2H. m). 8.15 {1H. s), 8.12-8.18 (IH. m), 
8.65 (1H. s), 8.93 (1H, d. J=1.9 Hz). 10.15 (IH, s), 10.48 (IH, s). 
Elemental Analysis : C2oHi6FN305(H20)o.3 
Calcd. (%) : C. 59.64; H, 4.15; F, 4.72; N, 10.43. 
Found. (%) : C. 59.55; H, 3.91; F. 4.47; N, 10.48. 

30 

1-58 

3-(4-Fluorobenzyl)-8-hydroxy-5-(3-hydroxypropylcarbamoyl)quinoline-7-carboxylic acid methyl ester 

35 [0282] m.p. : 167-168 **C (from ethanol) 

NMR (DMSO-dg) 5: 1.69 (2H. quin. J=6.9 Hz), 3.10-3.60 (4H, m). 3.93 (3H, s). 4:22 (2H. s). 450 (IH, s). 7.12-7.18 
(2H. m). 7.32-7.37 (2H, m). 8.01 (1 H, s). 8.55 (1 H. t, J=5.4 Hz), 8.59 (1 H. d. J=1 .8 Hz). 8.89 (1 H. d. J=1 .8 Hz). 11 .60 
(1H. brs). 

Elemental Analysis : C23H23FN2O4 
40 Calcd. (%) : C, 64.07; H. 5.13; F, 4.61; N. 6.79. 
Found. (%) : C. 63.96; H. 4.96; F. 4.44; N, 6.99. 

1-59 

45 5.Dimethylcarbamoyl-3-(4-fluorobenzyl)-8-hydroxyqulnoline-7-carboxylic acid methyl ester 
[0283] m.p. : 219-220 °C (from ethanol) 

NMR (DMSO-de) 5: 0.87 (6H, t, J=7.2 Hz), 1.32-1.62 (4H, m), 3.70-3.84 (1H, m), 3.93 (3H. s), 4.22 (2H, s). 7.11-7.17 
(2H. m), 7.30-7.35 (2H. m). 7.94 (IH. s), 8.22 (IH. d, J=8.7 Hz). 8.38 (1H, d, J=2.1 Hz). 8.91 (1H. d, J=2.1 Hz), 11.45 
50 (IH, brs). 

Elemental Analysis : C24H25FN2O4 

Calcd. (%) : C, 67.91; H. 5.94; F, 4.48; N. 6.60. 

Found. (%) : C. 67.86; H, 6.31; F. 4.37; N. 6.71 . 

55 
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1-60 

5-{N\ N'-Dimethylhydrazinocarbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

5 [0284] m.p. : 198-199 X (from 2-propanol) 

NMR (DMS0-d6) 5: 2.57 (6H, s). 3.93 {3H. s), 4.24 (2H. s), 7.13-7.19 (2H. m), 7.33-7.38 (2H, m), 7.92 (1H, s), 8.42 

(1H, s). 8.91 (1H, d, J=2.1 Hz), 9.46 (1H, s). 

Elemental Analysis : C21 H2oFN304(H20)o i(iPrOH)o 1 

Calcd. (%) : C. 63.13; H. 5.22; F, 4.69; N. 10.37. 
10 Found. (%) : C. 63.22; H, 5.09; F. 4.61; N. 10.42. 

1-61 

5-(2-Dimethylamlnoethylcarbamoyl)-3-{4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

15 

[0285] m.p. : 115-116 (from ethyl acetate) 

NMR (DMS0-d6) 5: 2.79 (6H, s). 3.22-3.25 (2H, m), 3.63 (2H. q, J=5.6 Hz). 3.93 (3H, s). 4.23 {2H. s), 7.11-7.19 (2H. 
m). 7.32-7.37 (2H, m). 8.15 (1H. s). 8.70 (1H. d. J=2.1 Hz), 8.80-8.84 (1H. m), 8.91 (1H, d. J=2.1 Hz). 
Elemental Analysis : C23H24FN304(HCI)o 9{^2'^h 2 
20 Calcd. {%) : C, 57.56; H, 5.73; F. 3.96; N.'8.76; CI, 6.65. 
Found. (%) : C. 57.57; H, 5.63; F. 3.75; N, 8.82; CI, 6.81. 

1-62 

25 3-{4-Fluorobenzyl)-5-(fluoroethylcarbamoyl)-8-hydroxyquinollne-7-carboxylic acid methyl ester 
[0286] m.p. : 21 6-21 7 °C (from ethanol) 

NMR (DMS0-d6) 5: 3.54 (1H, q, J=5.2 Hz), 3.63 (1H, q. J=5.2 Hz), 3.93 (3H, s), 4.22 {2H, s), 4.49 (1H. t, J=5.1 Hz). 
4.65 (1H, t. J=5.1 Hz), 7.12-7.19 {2H. m). 7.32-7.37 (2H. m), 8.06 (1H. s), 8.63 (IN, d, J=2.0 Hz), 8.81-8.85 (1H, m). 
30 8.90(1H,d. J=2.1 Hz). 

Elemental Analysis : C2iHi8F2N204(H20)o ^ 
Calcd. (%) : C. 62.71; H, 4.56; F. 9.45; N. 6.97. 
Found. (%) : C. 62.78; H. 4.53; F, 9.33; N, 6.98. 

35 1-63 

3-(4-Fluorobenzyl)-5-hydrazinocarbonyl-8-hydroxyquinoIine-7-carboxylic acid methyl ester 

[0287] m.p. : 156-157 °C (from ethanol) 
40 NMR (DMS0-d6) 5: 3.92 (3H, s), 4.22 (2H, s), 7.11-7.19 (2H, m). 7.30-7.36 (2H. m). 8.00 (IH. s). 8.61 (1H. d, J=2.0 
Hz), 8.90 (1H, d. J=2.0 Hz), 9.76 (IH. brs). 
Elemental Analysis : Ci9Hi6FN304(EtOH)o 1 
Calcd. (%) ; C, 61.67; H. 4.47; F. 5.08; N. 11.24. 
Found. (%) : C. 62.18; H. 4.51; F, 4.96; N, 10.83. 

45 

1-64 

5-(Dimethylcarbamoylmethylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

50 [0288] m.p, : 1 98-1 99 =*C (from etanol) 

NMR (DMSO-dg) 5: 2.89 (3H. s), 3.03 (3H. s). 3.93 (3H, s). 4.13 (2H. d. J=5.7 Hz). 4.20 (2H. s). 7.11-7.17 (2H. m). 

7.33-7.37 (2H. m), 8.12 (IH, s), 8.63 (IH, t, J=6.0 Hz), 8.75 (IH, d. J=2.1 Hz), 8.89 (IH. d, J=2.1 Hz), 11.49 (IH, brs). 

Elemental Analysis : C23H22FN3O5 

Calcd. (%) : C, 62.86; H. 5.05; F, 4.32; N. 9.56. 
55 Found. (%) : C. 62.80; H, 4.95; F. 4.25; N, 9.65. 
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1-65 

5-{Cartamoylmethylcarbamoyl)-3-(4-fluoroben2yl)-8-hydroxyquinoline-7-carboxyli acid methyl ester 
[0289] m.p- : 247-248 °C (from ethano!) 

NMR (DMSO-de) 6: 3.85 {2H. d, J=6.0 Hz), 3.93 (3H, s). 4.21 {2H. s). 7.10 (1H. s), 7.11-7.17 (2H, m). 7.33-7.37 (2H, 
m). 7.47 {1H. s). 8.14 (1H. s), 8.73 (IH, t, J=6.0 Hz). 8.78 (1H. d. J=2.1 Hz), 8.89 (IH, d, J=2.1 Hz). 
Elemental Analysis : C2iHi8FN305{H20)o.25 
Calcd. (%) : C, 60.65; H, 4.48; F. 4.57; N. 10.10. 
Found. (%) : C, 60.57; H, 4.42; F, 4.49; N, 10.23. 

1-66 

3-{4-Fluorobenzyl)-8-hydroxy-5-(2-isopropoxyethylcarbamoyl)quinoline-7-carboxylic acid methyl ester 
[02901 m.p. : 175-176 °C (from ethano!) 

NMR (DMSO-dg) 5: 1.10 (6H. d. J=6.1 Hz). 3.39 (2H. q. J=6.3 Hz). 3.51 (2H, t. J=6.3 Hz). 3.59 (IH. sept. J=6.1 Hz). 

3.92 (3H. s). 4.22 (2H. s). 7.11-7.17 {2H. m). 7.31-7.36 (2H, m). 8.03 (1 H. s), 8.59-8.60 (2H. m). 8.89 (IH. d, J=2.1 Hz). 

Elemental Analysis: C24H25FN2O5 

Calcd. (%) : C, 65.44; H. 5.72; F, 4.31; N, 6.36. 

Found. {%) : C, 65.16; H, 5.76; F, 4.28; N. 6.50. 

1-67 

5-(2.6-Dimethylmorpholine-4-carbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0291] m.p. : 183-184 °C (from ethano!) 

NMR (DMSO-de) 5: 0.60-1.50 (4H. m). 2.42-4.42 (8H. m). 3.90 (3H. s). 4.24 (2H. s). 7.13-7.19 (2H, m). 7.33-7.38 {2H. 

m), 7.73 (1H, s), 7.85 (IH. s). 8.93 (IH, s), 11.35 (IH, brs). 

Elemental Analysis: C23H23FN2O4 

Calcd. {%) : C. 66.36; H, 5.57; F. 4.20; N, 6.19. 

Found. (%) : C. 66.06; H, 5.76; F. 4.11; N, 6.33. 

1-68 

5-(4-Methylplperadine-1-carbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0292] m.p. : 148-149 °C (from ethanol) 

NMR (DMSO-de) 5: 3.44 (2H. s). 3.91 (3H. s). 4.25 (2H. s). 7.16-7.40 (9H. m). 7.71 (IH. s). 7.85 (IH, d. J=2.1 Hz). 
8.95 (IH. d. J=2.1 Hz), 11.07 (IH. brs). 
Elemental Analysis : C3oH28FN304(H20)o.5 
Calcd. (%) : C, 68.95; H, 5.59; F, 3.64; N, 8.04. 
Found. (%) : C. 68.57; H, 5.72; F. 3.68; N, 8.27. 

1-69 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-phenoxyethylcarbamoyl)quinoline-7-carboxylic acid methyl ester 

[0293] m.p. : 194-195 °C (from ethano!) , 

NMR (DMSO-dc) 5: 3.66 (2H. q. J=5.7 Hz). 3.91 {3H. s). 4.15 (2H, t. J=5.7 Hz), 4.19 (2H. s), 6.94-6.99 (3H. m), 7.09-7,15 

(2H. m). 7.27-7.33 (4H, m). 8.05 (IH. s), 8.62 (1H. d. J=2.1 Hz). 8.80 (IH. t, J=5.1 Hz). 8.88 (IH, d, J=2.1 Hz). 

Elemental Analysis : C27H23FN2O5 

Calcd. (%) : C. 68.35; H, 4.89; F, 4.00; N, 5.90. 

Found. (%) : C. 68.38; H, 4.93; F, 3.94; N. 5.76. 
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1-70 

3-{4-Fluorobenzyl)-8-hydroxy-5-(methoxycarbonylmethylcarbamoyl)quinoline-7-carboxylic acid methyl ester 

5 [0294] m.p. : 209-210 °C (from ethanol) 

NMR (DMSO-dg) 5: 3.69 (3H, s), 3.93 (3H. s). 4.04 (2H, d. J=5.7 Hz). 4.21 {2H. s). 7.11-7.17 (2H, m). 7.31-7.36 (2H, 

m), 8.12 (1H, s). 8.67 (IH, d, J=2.1 Hz). 8.90 (1H, d, J=2.1 Hz). 9.03 (1H. t. J=5.7 Hz). 11.40 (1H. brs). 

Elemental Analysis : C22H19FN2O6 

Calcd. (%) : C. 61.97; H, 4.49; F, 4.46; N. 6.57. 
10 Found. (%) : C. 61 .90; H. 4.26; F, 4.30; N. 6.79. 

1-71 

5-(Dimethylcarbamoylmethylmethylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoIlne-7-carboxyllc acid methyl ester 

15 

[0295] m.p. : 99-100 °C (from ethanol-diethyl ether) 

NMR (DMSO-dg) 6: 2.72 (3H. s), 2.95 (3H. s), 3.04 (3H, s), 3.92 (3H. s). 4.19 (2H. s), 7.10-7.16 {2H, m), 7.34-7.41 
(2H, m). 7.76 (IH, s). 8.60 (IH, s), 8.93 (IH. s), 11.38 (IH, brs). 
Elemental Analysis : C24H24FN3O5 
20 Calcd. (%) : C. 63.57; H, 5.33; F, 4.19; N, 9.27. 
Found. (%) : C. 62.52; H, 5.53; F, 3.93; N. 9.13. 

1-72 

25 3-(4-Fluorobenzyl)-8-hydroxy-5-(4-methylpiperadine-1-ylcarbamoyl)qulnoline-7-carboxylic acid methyl ester 
[0296] m.p. : 228-229 °C (from ethanol) 

NMR (DMSO-dg) 6: 2.19 (3H. s). 2.43 (4H, brs). 2.84 (4H. brs). 3.92 (3H. s). 4.23 (2H. s). 7.13-7.19 (2H, m). 7.33-7.38 
(2H. m), 7.92 (IH, s). 8.41 (1H, s), 8.91 (1H. d. J=2.1 Hz). 9.46 (IH. s). 
30 Elemental Analysis : C24H25FN4O4 

Calcd. (%) : C, 63.71; H, 5.57; F. 4.20; N. 12.38, 
Found. (%) : C, 63.66; H. 5.74; F. 4.08; N. 12.39. 

1-73 

35 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-hydroxy-1,1-dimethylethyl carbamoyl)quinoIine-7-carboxyiic acid methyl ester 
[0297] m.p. : 204-205 °C (from ethanol) 

NMR (DMS0-d6) 5: 1.29 (6H, s). 3.53 (2H. s). 3.93 (3H, s), 4.22 (2H, s), 4.90 (IH. brs). 7.13-7.20 (2H, m), 7.32-7.37 
40 (2H, m). 7.84 (1H, s), 7.90 (IH. s), 8.39 (IH. d. J=2.0 Hz), 8.89 (IH, d, J=2.1 Hz). 
Elemental Analysis : C23H23FN205(EtOH)o 1 
Calcd. (%) : C, 64.64; H. 5.52; F, 4.41; N, 6.50. 
Found. (%) : C. 64.64; H. 5.52; F. 4.31; N. 6.61. 

45 1-74 

3-(4-Fluorobenzyl)-8-hydroxy-5-[2-(2-hydroxyethoxy)ethylcarbamoyl]- quinoline -7-carboxylic acid methyl ester 

[0298] m.p. : 1 62-1 63 °C (from ethanol) 
50 NMR (DMSO-dg) 6: 3.40-3.60 (8H. m), 3.93 (3H, s), 4.22 (2H. s), 4.60 (1H, brs). 7.12-7.18 (2H, m). 7.32-7.35 (2H. m), 
8.03 (IH, s). 8.61 (1H. d. J=2.1 Hz), 8.89 (IH, d, J=2.1 Hz). 
Elemental Analysis : C23H23FN2O6 
Calcd. (%) : C. 62.44; H. 5.24; F, 4.29; N. 6.33. 
Found. (%) : C, 62.47; H. 5.32; F, 4.11; N. 6.52. 

55 
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1-75 

3-(4-Fluorobenzy!)-8-hydroxy-5-{piperadine-1-carbonyl)quinoline-7-carboxyllc acid methyl ester 

5 [0299] m.p. : 1 84-1 85 °C (from ethanol-dimethyl formamide) 

NMR (DMSO-de) 5: 2.57-3.34 (8H. m). 3.89 (3H. s). 4.24 {2H. s), 7.14-7.20 (2H. m), 7.33-7.38 (2H, m), 7.70 (1H. s), 

7.85 {1H. d, J=1.8 Hz), 8.90 (1H, d, J=1.8 Hz). 

Elemental Analysis : C23H22FN3O4 

Calcd. (%) : C, 60.12; H, 5.70; F. 4.13; N. 9.15. 
10 Found. (%) : C. 60.10; H, 5.84; F, 3.90; N. 9.09. 

1-76 

3-(4-Fluorobenzyl)-8-hydroxy-5-(4-hydroxypiperidine-1-carbonyl)quinoline-7-carboxylic acid methyl ester 

15 

[0300] m.p. : 196-1 97 °C (from ethanol) 

NMR (DMSO-dg) 5: 1 .20-4.20 (8H, m). 3.69 (1 H. m), 3.9t (3H. s). 4.24 {2H. s), 4.79 (1 H, s). 7.1 3-7.1 9 (2H. m). 7.33-7.38 
{2H, m). 7.70 (1H, s), 7.84 (1H, s), 8.93 (1H, d, J=2.1 Hz). 11.45 (1H, brs). 
Elemental Analysis: C24H23FN2O5 
20 Calcd. (%) : C. 65.74; H. 5.28; F. 4.33; N. 6.39. 
Found. (%) : C, 65.48; H. 5.48; F. 4.14; N, 6.42. 

1-77 

25 3-(4-Fluorobenzyl)-8-hydroxy-5-methoxycarbamoylquinoline -7-carboxylic acid methyl ester 
[0301] m.p. : 200-201 ''C (from : ethanol-diethyl ether) 

NMR (DMSO-dg) 5: 3.74 (3H. s). 3.93 (3H, s). 4.24 {2H. s). 7.13-7.19 (2H, m), 7.33-7.38 {2H. m), 8.51 (1H, s). 8.92 
(1H.d,J=2.1 Hz), 11.71 (1H, s). 

30 

1-78 

3-(4-Fluorobenzyl)-8-hydroxy-5-{3-oxopiperidine-1 -carbonyl)quinoline-7-carboxylic acid methylester 

35 [0302] m.p. : 228-229 ®C (from ethanol) 

NMR (DMSO-de) 5: 2.61 (2H, m), 3.87 (2H, m), 3.91 (3H. s), 4.23 (2H. s), 7.11-7.17 (2H, m), 7.33-7.38 (2H. m). 7.93 
(1H. s), 8.23 (1H, s), 8.91 (1H. d, J=2.1 Hz). 11.35 (1H, brs). Elemental Analysis : C22Hi8FN305(H20)o.5 
Calcd. (%) : C. 61.75; H, 4.36; F, 4.44; N, 9.82. 
Found. (%) : C, 61.92; H, 4.42; F, 4.15; N. 9.86. 

40 

1-79 

3-(4-Fluorobenzyl)-8-hydroxy-5-isobutylcarbamoylquinoline-7-carboxylic acid methyl ester 

45 [0303] m.p. : 178-179 °C (from : ethanol-diethyl ether) 

NMR (DMSO-dg) 5: 0.94 (6H, d, J=6.7 Hz), 1.93 (1H, sept. J=6.7 Hz). 3.68 (2H. d. J=6J Hz). 3.92 (3H. s), 4.24 (2H. 

s). 7.12-7.18 (2H, m). 7.33-7.37 (2H. m). 7.97 (1H. s). 8.47 (1H, s). 8.91 {1H, d, J=2.0 Hz). 

Elemental Analysis : C23H23FN205(H20)o.2 

Calcd. (%) : C, 64.24; H. 5.48; F. 4.42; N. 6.51. 
50 Found. (%) : C. 64.17; H, 5.45; F. 4.21 ; N. 6.67. 

1-80 

3-(4-Fluorobenzyl)-8-hydroxy-5-[N'-(4-hydroxybutylyl)hydrazinocarbonyl]- quinoline - 7-carboxylic acid methyl ester 

55 

[0304] m.p. : 224-225 °C (from ethanol) 

NMR (DMSO-de) 5: 1.68-1.78 (2H, m), 2.26 (2H. t. J=6.9 Hz). 3,44-3.46 (2H. m), 3.94 (3H. s). 4.21 (2H. s), 4.50 (1H. 
s). 7.11-7.17 (2H, m). 7.32-7.36 (2H. m). 8.14 (1H. s), 8.68 (1H. d. J=1.8 Hz). 8.92 (1H, d. J=2.1 Hz). 11.50 (1H. brs). 
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Elemental Analysis : C23H22FN3O6 

Calcd. (%) : C, 60.66; H. 4.87; F, 4.17; N. 9.23. 

Found. (%) : C, 60.52; H. 4.94; F. 4.02; N, 9.30. 

5 1-81 

5-(N-Ethoxycarbonylmethylhydrazinocaitonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carb^ acid methyl ester 

[0305] m.p. : 1 84-1 85 X (from ethanol) 

10 NMR (DMSO-de) 5: 1.22 (3H. t, J=7.0 Hz), 3.66 {2H, s). 3.92 (3H, s), 4.13 (2H, q. J=7.0 Hz), 4.21 (2H, s). 5.53 (1H, 
s). 7.12-7.17 (2H. m), 7.32-7.37 (2H. m), 7.98 (1H, s), 8.57 (IH. s), 8.89 (1H, d. J=2.0 Hz), 10.08 (1H, s). 
Elemental Analysis : C23H22FN3O6 
Calcd. (%) : C, 60.66; H. 4.87; F. 4.17; N. 9.23. 
Found. {%) : C. 60.54; H. 4.75; F, 4.07; N. 9.28. 

f5 

1-82 

5-(N'-Benzoylhydrazinocarbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinollne-7-carboxylic acid methyl ester 

20 [0306] m.p. : 227-229 '=*C (from ethyl acetate -ethyl ether) 

NMR (DMSO-dg) 5: 3.96 (3H. s). 4.23 (2H, s), 7.12-7.17 (2H. m). 7.32-7.37 {2H, m). 7.52-7.63 (3H. m). 7.96 (2H. dd, 

J=7.2 Hz, 2.1 Hz), 8.24 (IH, s). 8.74 (IH. d. J=2.1 Hz). 8.94 (IN, d, J=2.1 Hz), 10.55 (IH. s), 10.60 (IH, s). 

Elemental Analysis : C26H2oFN305(H20)o 5 

Calcd. (%) : C, 64.73; H. 4.39; F, 3.94; N, 8.71. 
25 Found. (%) : C, 65.00; H, 4.34; F, 3.88; N, 8.64. 

1-83 

3-(4-Fluorobenzyl)-8-hydroxy-5-(4-hydroxymethylplperidlne-1 -carbonyl)quinoline-7-carboxyllc acid methyl ester 

30 

[0307] m.p. : 161-162 ^C (from ethanol) 

NMR (DMSO-dg) 6: 1.14-1.19 (1H, m). 1.38-1.79 (2H. m), 2.74-3.06 (6H. m). 3.92 (3H. s). 4.24 (2H, s), 7.13-7.19 (2H. 
m), 7.34-7.38 (2H, m). 7.70 (IH, brs), 7.84 (IH, s), 8.94 (IH, s). 
Elemental Analysis : C25H25FN205(H20)o4 
35 Calcd. (%) : C, 65.32; H. 5.66; F, 4.13; N, 6.09. 
Found. (%) : C, 65.36; H. 5.55; F. 3.99; N. 6.30. 

Example. 13 

40 1-84 

3-(4-Fluorobenzyl)-8-hydroxy-5-(N'-methylhydrazinocarbonyl)quinoline-7-carboxyllc acid methyl ester 
[0308] 

45 
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Step1 

[0309] In a manner similar to the step 1 of Example 2. Compound 23 (350 mg, 0.79 mmol) and N-methyl -hydrazine 
carboxylic acid tert-butyl ester (RefJ. Org. Chem., 2002, 67. 8962-8969: 115 mg, 0.79 mmol) gave Compound 26 (366 
mg, 0.64 mmol) as colorless oil in 81% yield. 

NMR (CDCI3) 5: 1 .47 (9H. s), 3.24 (3H, m). 3.85 (3H, s). 4.14 (2H, s), 5.50 (2H, s). 6.97-7.03 {2H. m). 7.18-7.23 (2H. 
m). 7.28-7.40 (3H, m). 7.53-7.56 (2H. m). 8.06 (1H. s). 8.16 (1H. s). 8.63 (1H. s), 8.82 (1H. s). 

Step 2 

[0310] Compound 26 (360 mg. 0.63 mmol) was mixed with 4N HCI-ethyl acetate solution (1 5 ml) and was stin-ed for 
2hours at room temperature. The reaction mixture was evaporated in vacuo and obtained residue was mixed with 
saturated aqueous sodium hydrogen carbonate and extracted with ethyl acetate under ice-cooling. The extract was 
washed with brine and dried over sodium sulfuric anhydride and evaporated in vacuo. Obtained residue was washed 
with diisopropylether to give Compound 27 (270 mg, 0.57 mmol) as colorless crystal in 91% yield. 
NMR (CDCI3) S: 2.77 (3H, brs), 3.87 (3H, s), 4.17 (2H. s). 5.53 (2H. s). 6.99-7.05 (2H. m). 7.19-7.23 (2H, m). 7.33-7.41 
(3H, m). 7.55-7.57 (2H, m). 8.00 (1H. s). 8.62 (1H, s). 8.67 (1H, s). 

Step 3 

[0311] In a manner similar to Step 2 of Example 12, Compound 27 (265 mg, 0.56 mmol) gave crude crystals of 
Compound 1-84 of the title, which were recrystallized from ethyl acetate-hexane to give Compound 1-84 (95 mg. 0.25 
mmol) of the title as colorless crystal in 44% yield, 
m.p. : 188-189 **C (from ethyl acetate-hexane) 

NMR (DMSO-de) 5: 2.55 (3H. s). 3.93 (3H. s), 4.23 (2H, s), 7.12-7.18 (2H. m), 7.32-7.36 (2H, m), 7.98 (1H. s). 8.54 
(1H, d, J=2.0 Hz), 8.91 (1H, d, J=2.0 Hz). 

[0312] In a manner similar to Example 13,the Compound 1-85 of the title was synthesized. 
1-85 

(4-Fluorobenzyl)-8-hydroxy-5-[N'-(2-hydroxyethyl)hydrazinocarbonyl)qulnoline-7-carboxylic acid methyl ester 
[0313] m.p.: 193-194 °C (from ethanol) 

NMR (DMSO-dg) 5: 2.88 (2H. t, J=5.6 Hz), 3.53 (2H, t, J=5.6 Hz). 3.92 (3H, s). 4.22 (2H. s). 4.60 (1H, s), 7.12-7.18 
(2H, m). 7.32-7.37 (2H, m), 8.00 (1H, s). 8.56 (1H. d, J=1.8 Hz), 8.90 (1H. d. J=2.0 Hz). 10.09 (1H. s). 
Elemental Analysis : C2iH2oFN305(H20)o 2 
Calcd. (%) : C, 60.49; H. 4.93; F. 4.56; N, 10.08. 
Found. (%) : C. 60.38; H, 4.76; F, 4.40; N, 10.14. 
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Example. 14 
1-86 

5 5-(4-Acetylplperadine-lH:arbonyI)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0314] 




30-r(R= Et) 1-91 (R= EO 

30-t (R= CH,-OI,-OMe} 1-91 (R= CH,-CH|-K>Me) 

30-h(R=ilV) f-83(f^i*r} 

Step1 

25 

[031 5] In a manner similar to the step 1 of Example 2, the Compound 23 (1 .22 g, 2.74 mmol) and tert-butyl 1 -piper- 
adine carboxyrate (562 mg, 3.02 mmol) gave crystal of Compound 28 (1.43 g, 2.33 mmol) as colorless oil in 85% yield, 
m.p.: 196-197 °C (from ethanol) 

NMR (CDCI3) 5: 1.48 (9H, s), 2.88-3.95 (8H. m), 3.87 (3H, s), 4.16 (2H, s). 5.52 (2H, s), 6.99-7.05 (2H, m), 7.16-7.21 
30 (2H. m). 7.33-7 A2 (3H. m), 7.56-7.61 (2H. m). 7.81 (1H, s), 7.86 (1H, s), 8.92 (1H, s). 

Step 2 

[0316] Compound 28 (1 .43 g. 2.33 mmol) was mixed with 4N HCI-ethylacetate solution (15 ml) and the mixture was 
35 stirred for 1 hour at room temperature. The reaction mixture was evaporated in vacuo and obtained residue was mixed 
with saturated aqueous sodium hydrogen carbonate and extracted with ethyfacetate under ice-cooling. The extract 
was washed with water and brine and dried over sodium sulfuric anhydride. The solvent was evaporated in vacuo to 
give crude Compound 29 (1.12 g) as yellow oil. 

NMR (CDCI3) 5: 2.58-3.23 {5H, m), 3.80-4.01 (3H. m), 3.87 (3H, s), 4.16 (2H, s), 5.52 (2H, s), 7.00-7.07 (2H, m), 
40 7.16-7.22 (2H. m). 7.28-7.41 (3H. m), 7.59-7.61 {2H. m). 7.81 (1H, s), 7.89 (1H, d. J=2.1 Hz), 8.89 (1H. d. J=2.1 Hz). 

Step 3 

[0317] To a solution of Compound 29 (280 mg, 0.55 mmol) in chloroform (3 ml), triethylamine (91 ul, 0.65 mmol) at 
45 room temperature and acetylchloride (43 ul, 0.60 mmol) under ice-cooling, was added. The mixture was stirred for 
Ihour at room temperature. To reaction mixture was added saturated aqueous sodium hydrogen carbonate and ex- 
tracted with ethylacetate. The extract was washed with water and brine and dried over anhydrous sodium sulfate. The 
solvent was evaporated and the obtained residue was subjected to silicagel column chromatography to give Compound 
30-a (267 mg, 0.48 mmol) as colorless oil In 87% yield. 
50 NMR (CDCI3) 6: 2.17 (3H, s), 2.82-4.11 (8H, s). 3.87 {3H, s), 4.17 (2H, s), 5.54 (2H, s). 7.00-7.05 (2H, m), 7.16-7.23 
(2H, m). 7.31-7.42 {3H. m), 7.57-7.61 (2H, m), 7.77 (1H. s). 7.82 (IH, s). 8.93 (1H. d, J=2.1 Hz). 

Step 4 

55 Compound 1-86 

[0318] In a manner similar to Step 7 of Reference Example 1, Compound 30-a (262 mg, 0.47 mmol) gave crude 
crystals of Compound 1-86 of the title, which were recrystallized from ethanol-water to give Compound Compound I- 
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86 (85 mg, 0.18 mmol) of the title as coloriess crystal in 39% yield, 
m.p. : 196-197 °C (from ethanol) 

NMR (CDCIj) 6: 2.07-2.16 (3H. m). 2.94-4.04 (8H. m), 4.04 (3H, s). 4.19 (2H, s). 6.99-7.06 (2H, m), 7.18-7.23 (2H. m). 
7.49 (1 H. s). 7.80 (1 H, brs), 7.88 (1 H, s). 8.90 (1 H. s). 
5 Elemental Analysis : C25H24FN305(H20)o.i(EtOH)o.i 
Calcd. (%) : C, 64.14; H, 5.30; F. 4.03; N, 8.90. 
Found. (%) : C. 64.18; H, 5.19; F. 3.98; N, 8.82. 

[0319] In a manner simmiiar to Example 14, Compound 1-87 to 1-93 of the title were synthesized. 
10 1-87 

5_(4.Formylpiperadlne-1 -carbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

[0320] m.p. : 190-191 °C (from ethanol) 
15 NMR (CDCI3) 5: 2.80-3.97 (8H. m), 4.04 (3H. s), 4.18 (2H. s). 6.99-7.06 {2H, m). 7.15-7.20 {2H, m). 7.82 (1H. s). 7.88 
(1H, s). 8.09 (1H,s). 8.92 (1H. s). 
Elemental Analysis : C24H22FN305(H20)o.i 
Calcd. (%) : C. 63.60; H. 4.94; F, 4.19; N, 9.27. 
Found. (%) : C. 63.59; H, 4.57; F, 4.07; N, 9.33. 

20 

1-88 

3-(4-Fluorobenzyi)-8-hydroxy-5-(4-methoxycarbonylmethylpiperadine-1-carbonyl)quinoline-7-carboxylic acid methyl 
ester 

25 

[0321] m.p. : 195-196 °C (from ethanol) 

NMR (CDCI3) 6: 3,08-4.20 (10H, m), 4.03 (3H. s). 4.17 {2H, s). 6.99-7.04 {2H, m). 7.15-7.20 (2H, m), 7.75 (1H. brs), 
7.87 (1H. s), 8.90 (IH. d, J=1.9 Hz). 
Elemental Analysis : C26H26'^N306 
30 Calcd. {%) : C, 63.02; H. 5.29; F, 3.83; N, 8.48. 
Found. {%) : C, 63.46; H, 5.24; F. 3.78; N, 8.60. 

1-89 

35 3-{4-Fluorobenzyl)-8-hydroxy-5-{4-methanesulfonylpiperadine-1 -carbonyl)quinoline-7-carboxylic acid methyl ester 
[0322] m.p. : 231-232 (from ethanol) 

NMR (DMSO-dg) 6: 2.60-4.00 {8H, m), 2.90 (3H. s). 3.92 (3H. s). 4.25 (2H, s). 7.13-7.19 (2H. m). 7.33-7.38 (2H. m), 
7.81 {IH. s). 7.98 (1H, d, J=2.1 Hz), 8.92 {IH. d. J=2.1 Hz). 11.37 (IH, brs). 
40 Elemental Analysis : C24H24FN306S(H20)o.25 

Calcd. (%) : C, 56.96; H, 4.88; F. 3.75; N. 8.30; S. 6.34. 
Found. {%) : C, 57.11; H. 4.94; F, 3.44; N. 8.32; S. 5.96. 

1-90 

45 

5.(4-Aminooxarylpiperadine-1 -carbonyI)-3-{4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0323] m.p. : 159-160 °C (from ethanol) 

NMR (DMSO-dg) 6: 2.50-4.00 {8H. m). 3.90 (3H. s). 4.24 (2H, s), 7.12-7.17 (2H. m), 7.34-7.38 (2H. m). 7.73 (IH, s). 
50 7.80 (IH, s), 7.99 (IH. s). 8.09 (IH, s), 8.89 {1H, d. J=2.1 Hz). 11.47 (IH, brs). 
Elemental Analysis : C25H23FN406(H20)i q 
Calcd. {%) : C, 58.59; H, 4.92; F. 3.71; N, 10.93. 
Found. (%) : C, 58.89; H, 4.74; F, 3.73; N. 11.03. 

55 
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1-91 

5-(4-Ethylplperadine-1 -carbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

5 [0324] m.p. : 1 71 -1 72 °C (from ethanol-water) 

NMR (DMSO-dg) 5: 0.97 (3H, t. J=6.9 Hz), 1 .74-3.94 (8H. m), 2.29 {2H, q. J=7.2 Hz). 3.91 (3H. s), 4.24 (2H, s), 7.1 2-7.1 8 

{2H, m), 7.34-7.38 (2H, m). 7.71 (1H, s), 7.86 (1H. d. J=2.1 Hz). 8.95 (1H. d, J=1.8 Hz), 11.35 (1H, brs). 

Elemental Analysis : C25H26FN304(H20)i q 

Calcd. (%) : C. 63.95; H. 6.01; F. 4.05; N. iB.95. 
10 Found. (%) : C. 64.04; H. 5.94; F. 3.87; N. 8.86. 

1-92 

3-(4-Fluorobenzyl)-8-hydroxy-5-[4-{2-methoxyethyl)-piperadine-1-carbonyl]- quinollne-7-carboxylic acid methyl ester 

15 

[0325] m.p. : 119-120 °C (from ethanol-diethyl ether) 

NMR (DMSO-dg) 5: 1.80-4.00 (8H, m). 3.05 (2H, brs). 3.22 (3H, s), 3.41 (2H, t. J=5.4 Hz). 3.91 (3H. s), 4.25 (2H, s). 
7.13-7.18 (2H, m). 7.34-7.39 (2H, m). 7.71 (1H, s). 7.87 (1H, s). 8.94 (1H, d. J=1.8 Hz), 11.40 (1H. brs). 
Elemental Analysis : C26H28FN305(H20)o.5 
20 Calcd. (%) : C. 63.66; H, 5.96; F. 3.87; N. 18.57. 
Found. (%) : C, 63.45; H. 5.86; F. 3.80; N. 8.59. 

1-93 

25 3-(4-Fluorobenzyl)-8-hydroxy-5-(4-isopropylpiperadine-1-carbonyl)quinoline-7-carboxylic acid methyl ester 
[0326] m.p. : 229 °C (from ethanol-diethyl ether) 

NMR (DMSO-dg) 6: 1.26-1.28 {6H, m). 2.60-4.00 (8H, m). 3.92 (3H. s), 4.25 (2H. s), 7.14-7.20 {2H, m), 7.34-7.39 (2H, 
m), 7.92 (1H, brs), 8.08 (1H. d, J=1.5 Hz). 8.92 (1H, d. J=1.8 Hz). 10.94 (1H. brs). 

30 

Example. 15 
1-94 

35 5-(1-Acetyl-piperidine-4-ylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0327] 




50 



Stepi 

[0328] In a manner similar to the Step 1 of Example 2, Compound 23 (2.5 g, 5.61 mmol) and 4-amino -1-N-boc- 
55 piperidine (1.35 g. 6.73 mmol) gave Compound 31 (2.88 g, 4.60 mmol) of the title as colorless crystals in 82% yield. 
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Step 2 

[03291 In a manner similar to the Step 2 of Example 14. Compound 31 (2.80 g, 4.47 mmol) gave Compound 32 (1 .23 
g, 2.19 mmol) as colorless crystals in 49% yield. 

5 

Step 3. 

[0330] In a manner similar to Step 3 of Example 14, Compound 32 (264 mg, 0.47 mmol) gave Compound 33 (277 
mg, 0.46 mmol) as colorless crystals in 97% yield. 

10 

Step 4 

[0331] In a manner similar to Step 2 of Example 12. Compound 33 (277 mg, 0.46 mmol) gave crude crystals of 
Compound 1-94 of the title, which were recrystallized from ethanol-water to give Compound 1-94 (152 mg, 0.30 mmol) 
15 of the title as colorless crystal in 65% yield, 
m.p. : 214-215 °C (from ethanol-water) 

NMR (DMSO-de) 5: 1 .30-1 .50 (2H, m), 1 .86 (2H. t, J=1 5.0 Hz). 2.02 (3H, s). 2.72 (1 H, t, J=1 2.0 Hz), 3.1 6 (1 H, t, J=11 .7 
Hz), 3.81 (1H, d. J=13.8 Hz), 3.90-4.20 (1H. m). 3.93 (3H, s). 4.23 (2H, s), 4.31 (1 H, d, J=13.8 Hz), 7.13-7.19 (2H, m). 
7.32-7.37 (2H. m), 7.98 (1H. s), 8.49 (1H, d, J=1.8 Hz), 8.52 (1H. d. J=7.5 Hz), 8.91 (1H, d. J=2.1 Hz), 11.44 (1H, brs). 
20 Elemental Analysis : C26H26F^N305(H20)o 5 

Calcd. (%) : C. 64.52; H, 5.52; F, 3.93; N, 8.68. 
Found. (%): C, 64.67; H. 5.44; F, 3.83; N. 8.81 . 

[0332] In a manner similar to Example 1 5. Compound 1-95 of the title was synthesized. 
25 1-95 

5_(1 .Aminooxaryl-piperjdine-4-ylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

[0333] m.p. : 261-263 °C (from ethanol) 
30 NMR (DMSO-de) 5: 1 .30-1 .58 (2H, m). 1 .90 (2H. d, J=9.9 Hz), 2.88 (1 H. t, J=10.5 Hz), 3.21 (2H, t; 11 .7 Hz), 3.79 (1 H, 

d, J=13.8 Hz). 3.89 (3H. s). 4.00-4.16 (1H, m), 4.22 (2H, s), 7.12-7.18 (2H, m), 7.32-7.37 (2H, m). 7.66 (1H. s), 7.98 

(1H, s). 8.09 (1H. s). 8.49 (1H, d, J=2.1 Hz). 8.57 (1H, d, J=7.2 Hz). 8.89 (1H. d, J=2.1 Hz). 11.30 (1H, brs). 

Elemental Analysis : C26H25FN406(H20)o.5 

Calcd. (%) : C, 60.34; H. 5.06; F. 3.67; N, 10.83. 
35 Found. (%) : C, 60.77; H. 5.03; F, 3.69; N. 10.90. 

Example. 16 

1-96 

40 

3-(4-Fluorobenzyl)-8-hydroxy-5-(piperidine-4-yl carbamoyl)quinoline-7-carboxylic acid methyl ester 
[0334] 

45 . . 




Step 1 

55 [0335] In a manner similar to Step 2 of Example 12. Compound 32 (250 mg. 0.45 mmol) gave crude crystals of 
Compound 1-96 of the title, which were recrystallized from ethanol to give Compound 1-96 (127 mg. 0.27 mmol) of the 
title as pale yellow crystals in 61% yield, 
m.p. : 232-233 °C (from ethanol) 
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NMR (Acetone-dg) 5: 1.80-2.35 (4H, m). 3.20-3.40 (2H, m), 3.55-3.70 (4H. m), 4.12 (3H. s). 4.25-4.37 (1H, m), 4.62 
(2H. s), 7.12-7.19 (2H. m). 7.52-7.57 (2H. m), 8.54 {1H, s). 9.45 (1H, d. J=2.1 Hz). 9.52 (1H, d, J=2.1 Hz). 
Elemental Analysis : C24H24FN304{H20)o.5 
Caicd. (%) : C, 64.56; H. 5.64; F, 4.26; N. 9.41. 
5 Found. (%) : C. 64.15; H. 5.49; F. 4.08; N. 9.31. 

Example. 17 

1-97 

10 

3-(4-Fluorobenzyl)-8-hydroxy-5-{N'-methylcarbamoylmethyl-hydrazino arbonyl)quino!ine-7-carboxyllc acid methyl 
ester 

[0336] 



20 



25 




Step 1 

30 [0337] In a manner similar to the Step 1 of Example 2, Compound 1 0 (1 .0 g, 2.71 mmol) and ethyl hydrazino acetate 
hydrochloride (461 mg, 2.98 mmol) gave crude of Compound 34 (3.48 g). 

Step 2 

35 [0338] To a solution ofcrude Compound 34 (3.48 g)in dioxane(20 ml), 2N HCI (10 ml) was added and was stirred for 
3 hours at 60 "^C. The reaction mixture was diluted with ethyl acetate, which were washed with water twice and dried 
over sodium sulfuric anhydride. The solvent was evaporated in vacuo to give Compound 35 (690 mg, 1.56 mmol) as 
colorless crystals in 58% yield. 

40 Step 3 

[0339] In a manner similar to the Step 1 of Example 2, Compound 35 (230 mg, 0.52 mmol) gave Compound 36-a 
(128 mg, 0.28 mmol) as colorless crystal in 54% yield. 

45 Step 4 

[0340] In a manner similar to Step 2 of Example 12, Compound 36-a (1 23 mg, 0.27 mmol) gave crude of Compound 

1-97 of the title, which were recrystailized from 90% methanol-water to give Compound 1-97 (71 mg, 0.16 mmol) of the 

title as colorless crystal in 59% yield. 
50 m.p. : 168-170 °C(from 90% methanol-water) 

NMR (DMSO-dg) 5: 2.65 (3H. d, J=4.5 Hz). 3.42 (2H, s), 3.93 (3H, s), 4.22 (2H. s). 5.58 (1H. brs). 7.12-7.18 (2H. m), 

7.32-7.37 (2H, m), 7.99 (1H, s), 8.08 (1H, brs). 8.55 (1H. d, J=2.1 Hz), 8.92 (1H, d, J=2.1 Hz). 10.03 (1H. brs). 

Elemental Analysis: C22H2iFN405(H20)i q 

Calcd. (%) : C, 57.64; H, 5.06; F. 4.14; N,' 12.22. 
55 Found. (%) : C, 57.45; H, 4.93; F, 4.00; N, 11.48. 

[0341] In a manner similar to Example 17. Compoundl-98 of the title was synthesized. 
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1-98 

5-(N'-Dimethylcarbamoylmethylhydrazinocarbonyl)-3-(4-fluoroben2yl)-8-hydroxyquin^^ acid methyl 

ester 

5 

[0342] m.p. : 170-172 °C (from 90% methanol-water) 

NMR (DMSO-de) 5: 2.87 (3H. s), 2.96 (3H. s), 3.69 {2H. s), 3.93 (3H. s). 4.22 {2H. s). 5.41 (1H. brs). 7.12-7.18 (2H. 
m). 7.34-7.38 (2H, m). 8.00 (1H. s). 8.62 (1H, s), 8.90 (1H, s), 10.04 (1H. brs). 
Elemental Analysis : C23H23FN405(H20)o 5 
10 Calcd. (%) : C. 59.61; H. 5.22; F, 4.10; N. 12.09. 
Found. (%) : C, 59.67; H, 4.96; F. 4.12; N. 11.47. 

Example. 18 

15 1-99 

3-{4-Fluoroben2yl)-8-hydroxy-quinoline-5,7-dicarboxylic acid 7-ethyl ester 
[0343] 



25 



30 




Steps 



MOO (R=Vr) 
1-101 (R=^f) 



1-102 (R=-CH2CH20Me) 

35 

Stepi 

[0344] Compound B-1(obtained from Example 1B-1 ; 5.47g.11.39mmol) was dissolved in tetrahydrofuran (27 ml) 
and methanol(27 ml), which was mixed with 2 N sodium hydroxide (6.85 ml) with stirring under nitrogen atomosphere 

40 at room temperature and refiuxed with stirring in oil bath at 100°C. After 15 minutes, the reaction solution was mixed 
with 2 N hydrochloric acid (7.33 ml) and water(540 ml) and stin-ed under ice-cooling for 30 min. The pricipitated crystals 
were filtered and washed with water. The resulting crystals were dissolved in chloroform(100 ml), washed with water 
once, dried over anhydrous sodium sulfate and evaporated in vacuo to give Compound 37 {5.428g, 100%) as beige 
crystals. 

45 m.p. : 155-156 °C 

Step 2 

[0345] Compound 37 (obtained from Step 1 ; 466mg, I.Ommol) was dissolved in dichloro methane (12 ml). The 
50 solution was mixedmixed with 1 -ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloric acid(230mg, 1.2mmol), 
and hydrooxy benztriazole (1 62mg, 1 .2mmol) with stirring under ice-cooling under nitrogen atomospher and stin-ed at 
room temperature. After 2 hours, ethanol (7.7ml. 1 36mmol)and triethyl amine (0.17ml. 1 .2mmol) were added and the 
mixture was refiuxed under stimng in oil bath at 70°C. After 2 hours, the reaction solution was evaporated in vacuo 
and the obtained residue was mixed with iced water (30 ml) and a small amount of diethylether to give crystals, which 
55 were stin-ed on ice for 30 minutes. The pricipitated crystals were filered and washed with water to give Compound 38 
(95.7%)as beige crystal, 
m.p. : 81(wetness)-92-93 °C 
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Step 3 

[0346] Compound 38 (obtained from Step 2 ; 467mg, 0.945mmol), acetic acid Palladium (ll)(43mg, 0.189mmol)and 
1,3-bis(diphenyt phosphino)propane (98mg, 0.236mmol) were mixed with dimethyl sulfoxide(4.5 ml), water (1.13ml. 

5 62.7mmol) and triethylamine (1 .32ml. 9.46mmol). The reaction flask was degassed three times and substituted with 
carbon monoxide, stirred with heating in oil bath at 70 **C for 19 hours. To the reaction mixture, 10%citric acid(9ml) 
and ethyl acetateester (10ml) were added and stirred for 30 minutes at room temperature , filtered through Celite in 
Kiriyama type funnel, washed with ethyiacetateester, transferred into a separatory funnel with water (10ml), extracted 
with ethylacetate twice, washed with 1 0%citrlc acid(6 ml) and water, dried over anhydrous sodium sulfate and evapo- 

10 rated in vacuo to give Compound 3 as crude (343mg, 79%). Obtained crude(343mg) was subjected to silicagel chro- 
matography (Kiesel gel 60, 70-230 mesh. 10g)(chloroform -methanol: 98:2 solution) and recrystallized to give Com- 
pound 39 (118mg, 27.2%) as colorless crystal, m.p. : 195-196 **C. 

Step 4 

15 

[0347] Iodide sodium (300mg, 2.0mmol) was poured into acetonitrile (5 ml) and, was mixed with trimethyl sillyl chlo- 
ride(0.254ml, 2.0mmol) under nitrogen atomosphere and ice-cooling, which and the mixture was stirred at room tem- 
perature for 10 min. The mixture was mixed with sodiumhydrogen carbonate (168mg, 2.0mmol) under ice-cooling and 
stirred at room temperature for 10 minutes, then which was mixed with Compound 39 (R = Et)(obtalned in Step 3 ; 
20 11 5mg. 0.250mmol) as crystals with acetonitrile (4 ml) and stirred for 6 hours. The reaction mixture was refluxed in oil 
bath at lOO^^C for 10 hours and after cooling to room temperature, mixed with 10% acidic Na2S04(11 ml) and H2O(10 
ml). After 50min, the pricipitated crystals were filtered to give crude of Compound 4{54mg, 58.7%), which were recrys- 
tallized from tetrahydrofuran and methanol to give Compound l-99(45mg, 48.9%) of the title, m.p. : 238 - 239 °C (from : 
tetrahydrofuran-methanol) 

25 NMR (DMSO-dg) 6: 1.36 (3H, t, J=7,2Hz). 4.25 (2H. s), 4.39 (2H, q, J=7.2hz). 7.13-7.18 (2H. m). 7.33-7.37 (2H. m). 

8.61 (1H, s), 8.90 (1H, d. J=2.1 Hz). 9.25 (1H, d, J=2.1 Hz). 

Elemental Analysis : C20H16FNO5 

Calcd. (%) : C, 65.04; H, 4.37; F, 5.14; N. 3.79. 

Found. (%): C, 64.97; H, 4.57; F, 4.80; N, 3.72 
30 [0348] Compounds 1-1 00 to 1-1 02 were synthesized from Compound 37 in a manner similar to the Step 1 of Compound 

1-99. 

These Compounds of physical properties are as follows : 
1-100 

35 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5.7-dlcarboxylic acid 7-isopropylester 
[0349] m.p. : 249 - 251 °C(dec) (from : tetrahydrofuran-methanol) 

NMR (DMSO-de) 5: 1.38 (6H, d. J=6Hz), 4.25 (2H, s), 5.24 (1H, m). 7.13-7.19 (2H. m). 7.33-7.38 (2H. m), 8.59 (IH. 
40 s). 8.91 (IH, d, J=2.1 Hz), 9.24 (IH, d, J=2.1 Hz). 
Elemental Analysis : C21H18FNO5 
Calcd. (%) : C. 65.18; H, 4.797; F, 4.91; N, 3.62. . 
Found. (%): C, 65.01; H, 4.73; F, 4.72; N, 3.63. 

45 1-101 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5,7-dicarboxylic acid 7-propylester 

[0350] m.p. : 249 - 251 °C(dec) (from tetrahydrofuran -methanol) 
50 NMR (DMSO-de) 6: 1.38 (6H, d, J=6 Hz). 4.25 (2H, s), 5.24 (IH. m), 7.13-7.19 (2H, m), 7.33-7.38 (2H. m). 8.59 (1H. 
s), 8.91 (1H. d. J=2.1 Hz), 9.24 (1H. d. J=2.1 Hz). 
Elemental Analysis: C21H18FNO5 
Calcd. (%) : C. 65.18; H, 4.797; F, 4.91; N, 3.62. 
Found. {%) : C. 65.01; H, 4.73; F, 4.72; N, 3.63. 

55 
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M02 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5,7-dicarboxylic acid 7-(2-methoxyethyl) ester 
[0351] m.p. : 234 - 235 °C(dec) (from tetrahydrofuran -methanol) 

NMR (CDCI3-CD3OD) 5: 3.47 (3H, s). 3.80-3.83(2H, m), 4.20 (2H. s). 4.60-4.63(2H. m), 6.98-7.04 (2H, m). 7.18-7.23 

(2H, m). 8.81 (1H. d, J=2.1 Hz). 8.85 (1H. s), 9.32 (1H, d. J=2.1 Hz). 

Elemental Analysis : C21H18FNO6 

Calcd. {%) : C. 63.16; H, 4.54; F, 4.76; N. 3.51. 

Found. (%) : C. 62.98; H, 4.59; F, 4.61; N, 3.52. 

Example. 19 

1-103 

7-Acetyl-3-(4-fluorobenzyl)-8-hydroxyquinoline-5-carboxylic acid 
[0352] 




42 H03 (R=Mb) 

H04 (R=Et) 

. 1-106 (R=^U) 
H07 (Rs-CHjCHjCHjOMe) 
HOB (Rs^HaCHjCHaCHzOMe) 



Stepi 

[0353] Compound 37 (3.264g, 7mmoi) and 2.2-dipyridyl disulfide (1 .848g, 8.39mmol) were dissolved in THF (50 ml) 
and stirred under N2 at room temperature.and mixed with tri - n -butyl phosphine (2.1 ml, 8.43mmol) immidiately, 
followed by stirring. After 1 hour, the reaction solution was evaporated in vacuo and the obtained residue (6.9g) was 
subjected to silica gel chromatography (toluene-acetone:49:1) in Lobar(R) columnB to give Compound 40 (3.703g. 
94.6%) as yellow viscous oil. 

Step 2 

[0354] Compound 40 (505mg. 0.903mmol) was dissolved in THF (9 ml) under underdry ice- acetone cooling, 
followed by adding dropwise a CHaMgBr-THF solution (1mol)(0.95 ml, 0.95mmol) within 10 min and the mixture was 
stin-ed under cooling. After 1 hour, a CHgMgBr-THF solution (1mol)(0.81 ml. 0.81 mmol) was added and the mixture 
was additionally reacted for 1 hour. The resulting mixture was mixed with a saturated solution of NH4CI(10 ml), stirred 
at room temperature, extracted with ethyl acetate, washed with brine, dried over Na2S04 and evaporated in vacuo. 
The resulting redidue(516mg) was subjected to column chromatography (n-hexan :acetone=9:1 , v/v) in Lobar(R) 
columnB to give Compound 41 (363mg. 86.6%) as colorless crystals, m.p. : 87-88 °C 

Step 3 

[0355] Compound 41 {360mg, 0.775mmol). acetic acid Palladium(ll) (35mg, 0.1 55mmol) and 1 .3-bis(diphenyl phos- 
phino)propane {80mg, 0.194mmol) were mixed with DMS0{7 ml), H20(1.75ml. 96.9mmol) and triethyi amine (1 .08ml, 
7.75mmol), succecively. The reaction flask was degassed 3 times and substituted with CO and refluxed in the presence 
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of CO at 70°C in oil bath. After 24 hours, the reaction mixture was mixed with ethyl acetate (12 ml), stirred under ice- 
cooling, mixed with 10% citric acid (8 ml), stirred at room temperature for 30 min, filtered through Celite in Kiriyama 
funnel and washed with ethyl acetate and H2O. The filtrate was transferred to a separatory funnel, mixed with ethyl 
acetate and H2O, extracted, washed with 10% citric acid and H2O, dried over Na2S04 and evaporated in vacuo. The 
5 obtained residue was recrystallized from THF and methanol to give Compound 42 (239mg, 71 .8%) as greenish brown 
crystals. 

m.p.: 186-190 «C 
Step 4 

10 

[0356] Compound 42 (238mg, 0.554mmol) was dissolved in dioxane(29 ml), mixed with the 1 0%suspension of Pal- 
ladium -carbon (48 mg) and H2O (2 ml) and at normal pressure reduced by catalytic reduction. After 2.5 hours, to the 
reduced solution, tetrahydrofuran was added and its pricipitate was dissolved, filtered through Celite in KIRIYAMA 
funnel and evaporated into vacuo. The obtained crystals were recrystallized from tetrahydrofuran-methanol to give the 
15 title Compound 1-1 03 (1 59mg, 84.6%) as yellow crystals, 
m.p. : 239 - 242 **C (from tetrahydrofuran -methanol) 

NMR (DMSO-de) 5: 2.73 (3H. s). 4.26 (2H. s), 7.13-7.19 (2H. m). 7.33-7.38 {2H, m). 8.63 (1H. s). 8.90 (IH. d. J=2.1 
Hz), 9.26(1 H,d, J=2.1 Hz). 
Elemental Analysis : C19H14FNO4 O.2H2O 
20 Calcd. (%) : C, 66.55; H. 4.23; F. 5.54; N. 4.08. 
Found. (%) : C, 66.53; H, 4.09; F, 5.15; N. 4.09. 

[0357] Compounds 1-1 04 to 1-1 08 were synthesized from Compound 40 obtained in Step 1 of Compound 1-1 03. The 
physical properties are as follows: 

25 1-104 

3-(4-Fluorobenzyl)-8-hydroxy-7-propionyl- quinoltne -5-carboxylic acid 

[0358] m.p. : 235 - 237 °C (from tetrahydrofuran -methanol) 
30 NMR (DMSO-dg) 5: 1.12(3H, t. J=7.2 Hz). 3.20 (2H. q, J=7.2 Hz), 4.26 (2H, s), 7.13-7.19 (2H, m). 7.33-7.38 {2H, m), 
8.65 (1H, s). 8.90 (IH, d, J=2.1 Hz). 9.26 (IH, d, J=2.1 Hz). 
Elemental Analysis : C20H16FNO4 O.3H2O 
Calcd. (%) : C, 66.96; H, 4.66; F, 5.30; N. 3.90. 
Found. (%) : C, 67.03; H. 4.57; F, 4.93; N. 3.95. 

35 

1-105 

7-Butyryl-3-(4-fluorobenzyl)-8-hydroxyquinollne-5-carboxyiic acid 

40 [0359] m.p. : 232 - 234 °C (from tetrahydrofuran -methanol) 

NMR (DMSO-dg) 5: 0.95(3H, t, J=7.2 Hz), 1 .62-1 .74(2H. m), 3.14 (2H. t. J=7.2 Hz). 4.26 (2H, s), 7.13-7.19 (2H. m). 

7.33-7.38 {2H, m), 8.63 (IH, s), 8.90 (1H, d. J=1.8 Hz). 9.26 (1H, d. J=1.8 Hz). 

Elemental Analysis: C21H18FNO4 O.5H2O 

Calcd. (%) : C. 67.01; H, 5.09; F, 5.05; N, 3.72. 
45 Found. (%) : C. 67.01 ; H. 4.97; F, 4.62; N, 3.75. 

1-106 

3-(4-Fluorobenzyl)-8-hydroxy-7-pentanoyl- quinoline -5-carboxylic acid 

50 

[0360] m.p. : 227 - 229 °C (from tetrahydrofuran -methanol) 

NMR (DMSO-dg) 5: 0.91(3H. t. J=7.2 Hz). 1.33-1.424(2H, m), 1 .59-1.69(2H, m), 3.17 (2H, t, J=7.2 Hz), 4.26 (2H. s). 
7.13-7.19 (2H, m), 7.33-7.38 (2H, m), 8.63 (IH, s), 8.90 (IH, d, J=1.8 Hz), 9.26 (IH. d, J=1.8 Hz). 
Elemental Analysis : C22H20FNO4 O.4H2O 
55 Calcd. (%) : C, 68.00; H, 5.40; F, 4.89; N, 3.60. 
Found. (%) : C. 68.01; H, 5,20; F, 4.54; N, 3.70. 
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1-107 

3-(4-FIuorobenzyl)-8-hydroxy-7-(4-methoxy -butyryl)quinollne-5-carboxylic acid 
[0361] m.p.: 226 - 228 °C (from tetrahydrofuran -methanol) 

NMR (CDCI3-CD3OD) 5: 2.06-2.14(2H, m). 3.28 {2H, t. J=7.2 Hz). 3.37(3H. s), 3.54(2H, t, J=6.0 Hz). 4.20 (2H. s). 
6.97-7.04 (2H, m). 7.18-7.23 (2H, m). 8.80(1 H. d. J=1.8 Hz). 8.82 (1H. s). 9.33 (1H. d. J=1.8 Hz). 
Elemental Analysis : C22H20FNO5 P.4H2O 
Calcd. (%) : C, 65.31; H, 5.18; F. 4.70; N. 3.46. 
Found. (%) : C. 65.27; H. 5.35; F. 4.33; N. 3.49. 

1-108 

3-(4-Fluorobenzyl)-8-hydroxy-7-(5-methoxypentanoyl)quinoline-5-carboxylic acid m.p.: 216 - 218 °C (from 
tetrahydrofuran -methanol) 

[0362] NMR (CDCI3-CD3OD) 5: 1 .68-1 .77(2H. m). 1.85-1.94(2H. m). 3.21 (2H. d. J=7.2 Hz). 3.35(3H. s). 3.47(2H. 
d. J=6.0 Hz). 4.19 (2H. s). 6.98-7.04 (2H, m), 7.1 8-7.23 (2H. m). 8.78(1 H, s). 8.80 (1 H, d. J=1 .8 Hz). 9.32 (1 H, d. J=1 .8 

Hz). 

FABMS : m/z 412[M+H]+, 823[2M+Hr 

Example 20 

1-109 

3-{4-Fluorobenzyl)-8-hydroxy-6-methylquinoline-7-carboxylic acid methyl 
[0363] 




Step 1 

[0364] Compound a-3 (1 5.3 g, 50.4 mmol) of ExampleA-1 was dissolved in methanol(120ml) and mixed with sodium 

hydride (60%) (1 00 mg, 2.50 mmol). and the mixtuer was stirred for 30 mins at room temperature. After cooling to 0°C, 

the pricipitate was filtered out to give Compound 43 (11 .9 g. 48.9 mmol) as colorless crystal in 97% yield. 

NMR (CDCI3) 5: 4.12(2H. s). 5.32(2H. s). 7.00-7.07(2H. m). 7.13-7.18(2H, m), 7.60(1H. d. J=1.8Hz), 8.77(1H, d. 

J=1.8Hz). 

Step 2 

[0365] 1.0M Lithium hexamethyl disilazide in a tetrahydrofuran solution (2.2 ml, 2.20 mmol) was cooled to -78 "C, 
then the above Compound 43 (242 mg. 1.00 mmol) in a dichloromethane (5 ml) solution was added and the mixture 
was stin-ed for 30 min at the same temperature. Crotonic acid methyl (0.16 ml. 1 .70 mmol) was added and the mixture 
was stin-ed for 30 min at the same temperature and 1 hour at 0 °C. A saturated NH4CI aq.was added to the reaction 
solution and extracted with ethyl acetate. The extract was washed and dried and the solvent was evaporated in vacuo. 
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The obtained residue was dissolved in THF (5 ml) without purification and after cooling to 0 "C, triethylamine (0.45 ml. 
3.20 mmol) and methanesulfonyl chloride (0.16 ml, 2.10 mmol) were added and the mixture was stin-ed for 1 hour at 
the same temperature. Methanesulfonyl chloride (0.08 ml, 1 .0 mmol) was added and the mixture was stirred for 1 hour 
at room temperature. To the reaction mixture. 2N HCI was added, and extracted with etyl acetate The extract was 
5 washed and dried and the solvent was evaporated in vacuo and the obtained residue was purified by silicagel column 
chromatography (toluene:acetone= 10: 1 , v/v) to give Compound 44 (125 mg, 0.250 mmol) obtainedin 25% yield. 
NMR (CDCI3) 5:2.51{3H. d. J=0.9Hz). 3.71(3H, s). 4.03(3H, s). 4.14(2H, s), 6.99-7.07(2H, m). 7.14-7,21(2H. m). 7.51 
(1 H, s), 7.78(1 H. d. J=2.1 Hz). 8.77(1 H. d, J=2.1 Hz). 

10 Step 3 



[0366] The above Compound 44 (120 mg, 0.240 mmol) was dissolved in THF(1 .5 ml) and methanol (1 .5ml), to which 
was added 28% sodium methoxide in methanol (0.3ml), and the mixture was stirred for 4 hr at room temperature. To 
the reaction solution, a saturated NH4CI solution and water were added and the pricipitate was filtered out to give crude 
15 crystal (73mg). It was recrystallized from acetone-methanol to give the title Compound 1-109 (38 mg, 0.117 mmol) as 
colorless crystals in 49% yield, 
m.p. : 111-112 °C 

NMR (CDCI3) 5: 2.59(3H, s), 4.02(3H, s), 4.13(2H. s). 6.98-7.05(3H, m). 7.14-7.20(2H, m). 7.68(1 H. s), 8.72(1 H, d. 
J=2.0Hz). 

20 [0367] The following compounds were obtained as well as the above. 



25 




1-110 :R=C02Me 
1-111 :R= Bn 



30 Compound 1-110 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-6,7-dicarboxylic acid dimethyl 
[0368] m.p. : 128-129 °C 

35 NMR (CDCI3) 5: 3.93(3H. s), 4.00(3H, s), 4.18(2H, s), 7.69-7.07(2H, m), 7.14-7.21(2H. m). 7.71(1H, s). 7.88(1H, d, 
J=2.1Hz). 8.82(1 H. d, J=2.1Hz). 

Compound 1-111 

40 6-Benzyl-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl 
[0369] m.p. : 83-84 °C 

NMR (CDCI3) 5: 3.82(3H, s); 4.13(2H, s). 4.31(2H. s). 6.98-7.05(3H. m), 7.08-7.13(2H, m). 7.14-7.23(3H, m). 7.24-7.30 
(2H, m), 7.71 (1H, d, J=2.1Hz), 8.72(1 H, d. J=2.1Hz). 

45 



50 



55 
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Example 21 
1-112 

3-(4-Fluorobenzyl)-8-hydroxy-6-methoxycarbonylquinoline-7-carboxylic acid methyl 
[0370] 




Stepl 

[0371] The above Compound 1-110 {200 mg. 0.541 mmol) was dissolved in DMSO (lOml) and IN LiOH solution (2.1 
ml 2 10 mmol) and the mixture was stirred for 2 days at room temperature. To the reaction solution. 0.5M citric acid 
aqueous solution and water was added and the mixture was extracted with ethyl acetate. The extract was washed and 
dried and the solvent was evaporated under reduced pressure to give crude crystals(207mg).The title Compound I- 
1 1 2 (26 mg) was crystallized from methanol. Additionally, the crystal crystallized from the mother liquor residue by ethyl 
acetate, was recrystallized from ethyl acetate to give the title Compound 1-112 (54 mg). Totally, the title Compound I- 
112 {80 mg, 0.225 mmol) was obtained in 42% yield, 
m * 215 220 

NMR (DMSO-dg) 6: 3.78{3H. s). 4.21{2H. s). 7.11-7.19{2H. m). 7.33-7.40(2H, m). 7.99(1H. s). 8.34{1H. d, J=1.8H2). 
8.93(1 H. d. J=1.8Hz), 1 0.59(1 H. brs), 13.31(1H. brs). 

Example 22 

1-113 

3-(4-Fluorobenzyl)-9-hydroxy-6,7-dihydrocyclopenta[g] quinoline-8-one 
[0372] 

OH O OH O 

Stepl j_^^3 



45 



Step 1 

[0373] Compound 45 {82 mg, 0.180 mmol)obtained in a manner similar to Example 20 was poured into THF{1ml) 
and after cooling to 0 X. 1 .OM tetrabutyl ammonium fluoride in THF solution (0.37 ml. 0.370 mmol) was added thereto 
and the mixture was stirred for 1 hour at the same temperature and allowed to stand overnight at room temperature. 
To the reaction mixture, a saturated NH4CI aq. and water was added and the pricipitated crystal was filtered and 
obtained crude crystals (34mg) were recrystallized from acetone-methanol to give Compound 1-1 1 3 of the title (22 mg. 
0.0711 mmol) in 40% yield, 
m.p. : 195-197 °C 

NMR (CDCI3) 5: 4.19(2H. s), 5.42(2H, s). 7.00-7.08(2H, m). 7.16-7.24(3H, m). 7.89(1H, s). 8.76(1H. d. J=2.1Hz). 
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Example 23 
1-114 

5 5-Acetyl-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0374] 




15 

Stepi 

[0375] To a suspension of Compound 9(200 mg,0.495 mmol obtained from Stepi of Example 1 ) and tetrakis(triphe- 
nylphosphlne)Palladium(0)(17mg,0.015mmol) in toluene, tributyl(1-ethoxyvinyl )tln (0.335 mi, 0.992 mmol) was added 

20 at room temperature and the mixture was refluxed for 1 hour,whlch was concentrated in vacuo. The resulting residue 
was mixed with THF (2 ml)and 10% HCI (1 ml) and stirred for 1 hour at room temperature. The reaction mixture was 
mixed with ethyl acetate and filtrated through Celite for exclusion of insoluble material. The extract was washed with 
brine, dried over sodiun sulfate anhydrous, and concentrated in vacuo. The resultng residue was subjected to silicagel 
column chromatography and eluted with n-hexan-ethyl acetate (3:1, v/v). Fractions containing the desired compound 

25 were concentrated in vacuo to give Compound 46 (141 mg, 0.384 mmol) as yellow oil in 77% yield. 

Step 2 

[0376] In a manner similar to Step 3 of Example 9, Compound 46 (140 mg, 0.381 mmol) gave crude crystals of 
30 Compound 1-114 of the title, which were recrystallized from ethylacetate-ethylether to give Compound 1-114 (89 mg, 
0.252 mmol) of the title as pale yellow crystals in 66% yield, 
m.p. : 166-168 °C (from : ethyl acetate-ethyl ether) 

NMR (DMSO-dg) 6: 2.66 (3H, s), 3.92 (3H. s). 4.24 (2H, s), 7.13-7.19 (2H. m). 7.33-7.38 (2H. m). 8.55 (1H. s). 8.91 
(1H. d. J=2.1 Hz), 9.19 (1H, d, J=2.1 Hz). 
35 Elemental Analysis : C20H16FNO4 

Calcd. (%) : C, 67.98; H, 4.56; F, 5.38; N. 3.96. 
Found, (%) : C. 67.57; H. 4.45; F, 5.11; N. 3.87. 

Example. 24 

40 

Compound 1-115 

3-(4-Fluorobenzyl)-5-guanidino-8-hydroxyquinoline-7-carboxylic acid methyl ester hydrochloride 
45 [0377] 
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Step 1 

[0378] To Compound 15 (obtained from in Step2 of Ex 4 ;500 mg, 1.47 mmol) in DMF(6 ml) solution, 1.3-di-tert- 
butoxycarbonyl-2-thio urea(447 mg, 1.62 mmol)and 1-ethy[-3-(3-dimethy!aminopropyl)carbodiimide hydurochloride 
(310 mg, 1 .62 mmol) were added and the mixture was stin-ed for 6 hours at room temperature.Water(24 ml) was added 
to the reaction solution and extracted with ethyl acetate. The extract was washed with brine, dried over sodiun sulfate 
anhydrous and concentrated in vacuo.The resulting residue was subjected to silicagel column chromatography and 
eluted with n-hexan-ethyl acetate (4:1. v/v). Fractions containing the desired compound were concentrated in vacuo 
to give Compound 47 (492 mg, 0.865 mmol) as colorless oil in 59% yield. 

Step 2 

[0379] Compound 47 (490 mg, 0.862 mmol) in 4N HCI ethyl acetate (1 2 ml) solution was stirred for 24 hours at room 
temperature. The solvent was evaporated in vacuo to give crude Compound 48 as crystalline residue. 

Step 3 

[0380] Compound 48 (388 mg) in trifluoroacetic acid (4 ml) was stin-ed for 4 days at room temperature. The solvent 
was evaporated in vacuo to give crude Compound 49(690 mg) as red oil. 

Step 4 

[0381] In a manner similar to Step 2 of Example 12, Compound 49(crude 690mg) gave caide of Compound 1-115 of 
the title, which was recrystallized from methanol to give Compound 1-115(154 mg. 0.380 mmol) of the title as colorless 
crystals. 

m.p.: 261 .5-262.5 °C (from : methanol) 

NMR (DMSO-dg) 5: 3.92 (3H. s), 4.27 (2H, s), 7.12-7.18 (2H. m), 7.34-7.39 (2H. m). 7.39 (3H, brs). 7.74 (1 H. s), 8.08 

(1H. d. J=2.1 Hz), 8.94 (1H, d. J=2.1 Hz), 9.71 (1H, s). 

Elemental Analysis: CigHi7FN403 HCI 

Calcd. (%) : C. 56.37; H, 4.48; CI. 8.76; R 4.69; N, 13.84. 

Found. (%) : C, 54.71; H. 4.57; CI. 8.55; F. 4.42; N. 13.19. 

Example 25 

1-116 

3-(4-Fluorobenzyl)-5-diformylamino-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0382] 




Stepi 

[0383] In a manner similar to Stepi of Ex.6, Compound 17(obtained from Stepi of Ex.6; 150 mg,0.407mmol) gave 
crude of Compound 50. which were recrystallized from diisopropylether to give Compound 50 (127 mg. 0.320 mmol) 
of the title as colorless crystals in 79% yield. 

Step 2 

[0384] In a manner similar to Step3 of Ex.9, Compound 50 (125 mg. 0.315 mmol) gave the crude Compound 1-116 
of the title, which were recrystallized from methanol to give Compound 1-116 of the title (28.5 mg, 0.075 mmol) as 
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colorless crystals in 24% yield, 
m.p. : 243-245 °C (from : methanol) 

NMR (DMSO-dfi) 5: 3.90 (3H, s), 4.16 (2H, s), 7.10-7.16 {2H. m), 7.29-7.34 (2H, m), 7.75 (1H. s). 8.15 (1H. d. J=2.1 
Hz). 8.87 (1H, d. J=2.1 Hz). 9.31 (2H. s). 

5 

Example. 26 
1-117 

10 3-(4-Fluorobenzyl)-8-hydroxy-5-hydroxymethylqulnoline-7-carboxylic acid methyl ester 
[0385] 



15 




20 Step 1 

[0386] To THF solution (50 ml) of Compound 23(obtained from Step 1 ofEx.11: 1.300 g, 2.918 mmol), l.l'-carbon- 
ytdiimidazole(710 mg, 4.38 mmol)was added and the mixture was stirred for 15 min at 50°C. The reaction solution was 
cooled to room temperature and the water solution(10 ml) of sodium borohydride (113 mg, 2.99 mmol) was added 
25 dropwise for 30 min, then stirred for 15 min. To the reaction solution, 10% aqueous sodium hydrogen carbonate (50 
ml) was added and extracted with ethylacetate(50 ml)twice. The extract was washed with brine(20ml), dried over sodiun 
sulfate anhydrous and concentrated in vacuo. The resulting residue was subjected to silicagel column chromatography 
and eluted with n-hexan -ethyl acetate (2: 1, v/v). Fractions containing the desired compound were concentrated in 
vacuo to give Compound 51 (1.085 g. 2.515 mmol) as colorless crystals in 86.2% yield. 

30 

Step 2 

[0387] To a suspension (2 ml) of 10% Palladium -carbon (10 mg) in ethylacetate, under ice-cooling a solution of 

Compound 51 (1 00 mg, 0.232 mmol) in ethanol (2 ml) was added and the mixture was stirred for 1 hour under hydrogen 
35 atomosphere at 1 atm at room temperature. To the reaction solution, ethylacetate was added, and the mixture was 

filtered through Celite, washed with brine and dried over anhydrous sodium sulfate. The solvent was evaporated in 

vacuo and the obtained crude was recrystallized from 30% aqueous acetonitorile to give Compound 1-117 of the title 

(53.5 mg, 0.157 mmol) as pale yellow-green crystals in 68% yield. 

m.p. : 142-143 °C (from : 30% acetonitrile water) 
40 NMR (DMSO-dg) 5: 3.92 (3H.S), 4.22 (2H,s), 4.81 (2H,d, J=5.1 Hz). 5.30(1 H.t,J=5.1 Hz). 7.11-7.17 {2H,m), 7.35-7.40 

{2H, m), 7.83 (1H. s), 8.36 (1H, d, J=2.1 Hz). 8.86 (1H. d. J=2.1 Hz). 11.13 (1H, brs). 

Elemental Analysis : CigHi6f^N04 

Calcd. (%): C, 66.86; H, 4.72; F, 5.57; N, 4.10. 

Found. (%) : C. 65.83; H, 4.79; F, 5.22; N. 3.94. 
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Example. 27 
1-118 

5 3-(4-Fluorobenzyl)-8-hydroxy-5-methoxymethylquinoline-7-carboxylic acid methyl ester 
[0388] 




20 Step 1 

[0389] To a solution of potassium cyanide (90 mg. 1.38 mmol) and 18-crown-6(18 mg, 0.068 mmol) in acetonitorile 
(3ml), under ice-cooling, a solution of Compound 51 (148 mg, 0.343 mmol) and tri-n-butyl phosphine (0.188 ml, 0.76 
mmol)in acetonitrile(3ml) and a solution of carbon tetrachloride(0.074 ml. 0.76 mmol)in acetonitrile(2ml) were added 
25 and the mixture was stinred for 6 hours at room temperature. 10% citric water was added to the reaction solution and 
extracted with ethylacetate. The extract was washed with brine, dried over sodiun sulfate anhydrous and concentrated 
in vacuo. The resulting residue was subjected to silicagel column chromatography and eluted with n-hexan -ethylac- 
etate (3: 1 . v/v). Fractions containing the desired compound were concentrated in vacuo to give Compound 52 (82 mg, 
0.183 mmol) as colorless in 53% yield. 

30 

Step 2 

[0390] To a suspension of Compound 52 (82 mg, 0.183 mmol) in methanol(4ml), under ice-cooling, a solution of 28% 
sodium methoxidomethanol (212 mg, 1.10 mmol) was added and the mixture was stin-ed for 2 hours at 60^C. 10% 
35 citric water was added to the reaction solution and extracted with ethyl acetate. The extract was washed with brine, 
dried over sodiun sulfate anhydrous and concentrated in vacuo. The resulting residue was subjected to silica gel column 
chromatography and eluted with n-hexanethyl acetate (3: 1, v/v). Fractions containing the desired compound were 
concentrated in vacuo to give Compound 53 (46 mg, 0.103 mmol) as colorless in 56% yield. 

40 Step 3 

[0391] In a manner similar to Step2 in Ex.26, Compound 53 (46 mg, 0.103 mmol) gave Compound 1-118 of the title 
(24 mg, 0.068 mmol) as yellow-green crystals in 66% yield, 
m.p. : 110-111 °C (from : 30%acetonitrile water) 
45 NMR (DMSO-de) 5: 3.28 (3H, s). 3.91 (3H. s), 4.23 (2H, s). 4.72 (2H. s), 7.12-7.18 (2H. m), 7.35-7.40 (2H, m). 7.82 
(1H, s), 8.27 (1H. d. J=2.1 Hz), 8.86 (1H, d, J=2.1 Hz). 11.23 (1H, brs). 
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Example. 28 
M19 

5 5-(Ethyl-2-methoxyethylcarbamoyl)-3-(4-fiuorobenzyl)-8-hydroxyquinoline-7-cart)oxylic acid methyl ester 
[0392] 



10 



15 




20 



25 



30 



Step1 

[0393] In a manner similar to Step 1 in Ex.2 Compound 23 (obtained from Step 1 of Ex.11 :90 mg, 0.202 mmol) was 
reacted. To the reaction solution, water was added and extracted with ethyl acetate. The extract was washed with brine 
and dried over anhydrous sodium sulfate. The solvent was evaporated in vacuo to give Compound 54(98mg, 0.185 
mmol) as yellow oil In 91 % yield. 

Step 2 

[0394] In a manner similar to Step 2 of Example 27, Compound 54 (97 mg, 0.183 mmol) gave caide crystals of 
Compound 1-119 of the title, which were recrystallized from diisopropylether to give Compound 1-119 (35.5 mg. 0.081 
mmol) of the title as colorless crystals in 44% yield, 
m.p. : 90-91 °C (from : diisopropylether) 

NMR (CDCI3) 6: 0.96 (3H. t. J=6.9 Hz), 3.17 (2H, q, J=6.9 Hz), 3.41 (3H, s), 3.69 (4H, brs), 4.03 (3H, s). 4.15 (2H, s), 
6.97-7.03 (2H. m). 7.14-7.19 (2H. m). 7.87 (1H. s), 7.92 (1H. d, J=2.1 Hz), 8.85 (1H. d. J=2.1 Hz). 11.95 (IN, brs). 

Example. 29 



35 1-120 



5-(Acetyl-ethylamino)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0395] 



40 



45 




16-b <R=COMe) 
17 (R=CHO) 
16-d (R=SC^e) 



S5-« (R=COM«) 
55-b (R=CHO> r R 
55-c (R=SqMs) I 



HI 20 (R^OMe) 
1-121 (R=CKO) 
1-122 (RsSG^Mo) 



Stepi 

50 

[0396] To a suspension of sodium hydride(30 mg. 0.75 mmol)in THF(5ml), under ice-cooling. Compound 16-b (240 
mg, 0.628 mmol;obtained from Stepi of Ex.5) was added and the mixture was stirred for 30 min. Then, ethyl bromide 
(0.14 ml, 1 .88 mmol) was added at room temperature for 2 hours. The reaction solution was added to 10% citric water 
solution (50ml) and extracted with ethyl acetate. The extract was washed with water twice, dried over sodiun sulfate 
55 anhydrous and concentrated in vacuo. The resulting residue was subjected to silicagel column chromatography and 
eluted with r?-hexan-ethyl acetate (1:1. v/v). Fractions containing the desired compound were concentrated in vacuo 
to give Compound 55-a (111 mg, 0.270 mmol) as pale yellow crystal in 43% yield. In a manner similar to the above 
procedure, Compound 55-b, 55-c were obtained. Compound 17 (obtained from Stepi of Ex.6; 300 mg, 0.814 mmol) 
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gave Compound 55-b (123 mg, 0.310 mmol) as yellow oil in 38% yield. Compound 16-d (obtained from Stepi of Ex. 
5;270 mg, 0.645 mmol) gave Compound 55-c (176 mg, 0.394 mmol) as yellow crystals in 61% yield. 

Step 2 

5 

[0397] In a manner similar to Step 3 of Example 9, Compound 55-a (111 mg, 0.270 mmol) gave cmde crystals of 
Compound 1-120 of the title, which were recrystallized from 90% aqueous methanol to give Compound 1-1-120 (31.5 
mg, 0.079 mmol) of the title as coloriess crystals in 29% yield, 
m.p.: 177-178 °C (from : 90% aqueous methanol) 
10 NMR (CDCI3) 5: 1.11 (3H. t. J=7.2 Hz), 1.72 (3H, s). 3.40 (2H, m. J=7.2 Hz), 4.05 (3H, s), 4.17 (2H, s). 6.98-7.04 {2H, 
m), 7.12-7.17 (2H, m). 7.74 (1H, s), 7.82 (IN. d, J=2.1 Hz), 8.90 (1H, d, J=2.1 Hz), 11.98 (1H, brs). 
[0398] In a manner similar to the Step 3 of Example 9, Compound 55-b (123 mg, 0.310 mmol) gave Compound I- 
121 (92 mg, 0.241 mmol) as yellowish-brown crystals in 78% yield. 

15 M21 

5-(Ethylformylamino)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

[0399] m.p. : 90-91 '^C (from : 30% aqueous acetonitrile) 
20 NMR (CDCI3) 6: 1 .11 (3H. t, J=7.2 Hz), 3.39-3.66 (2H, m). 4.05 (3H, s), 4.17 (2H, s), 6.99-7.05 (2H. m). 7.13-7.20 (2H, 

m), 7.75 (1H, s), 7.81 (1H, d, J=2.1 Hz), 8.17 (1H. s). 8.90 (1H, d, J=2.1 Hz), 11.98 (1H. brs). 

Elemental Analysis : C21H19FN2O4H2O 

Calcd. (%) : C. 62.99; H, 5.29; F, 4.74; N, 7.00. 

Found. (%): C, 63.73; H, 5.23; F. 4.77; N. 6.97. 
25 [0400] In a manner similar to Step 3 of Example 9, Compound 55-c (1 74 mg, 0.390 mmol) gave crude of Compound 

1-122 of the title, which were recrystallized from methanol-ethylether to give Compound 1-122 (28 mg, 0.065 mmol) of 

the title as colorless crystals in 17% yield. 

1-122 

30 

5-(Ethylmethanesulfonylamino)-3-(4-fluorobenzyl)-8-hydroxyquinoline -7-carboxylic acid methyl ester 
[0401] m.p. : 149-150 °C (from : methanol-ethylether) 

NMR (CDCI3) 6: 1,07 {3H, t, J=6.9 Hz), 2.99 (3H, s), 3.63-3.70 (1H, m). 3.80-3.87 (1H, m), 4.04 (3H, s), 4.20 (2H, s). 
35 6.98-7.04 (2H, m), 7.15-7.20 {2H, m), 7.84 (1H, s), 8.22 (IH, d, J=2.1 Hz), 8.85 (1H. d, J=2.1 Hz). 11.88 (1H, brs). 

Example. 30 

1-123 

40 

3-(4-Fluorobenzyl)-8-hydroxyquinorme-5.7-dicarboxylic acid 5-benzyl ester 7-methyl ester 
[0402] 



45 




55 

Stepi 

[0403] A solution of 2M trimethylsilildiazomethane in hexane (0.609 ml. 1 .22mmoi) was diluted with THF(4 ml) and 
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cooled to -20°C. A solution of Compound 10 (obtained from Step2 of Example 1; 300 mg,0.812 mmoI)in thionylchloride 
solution (5 ml) was refluxed for 1 .5 hours and evaporated in vacuo. The resulting residue was added dropwise to the 
aboved reaction mixture under -lO^'C. After stirring for 1.5 hours, the reaction mixture was added to 10% aqueous 
sodium hydrogen carbonate(36ml) under ice-cooling and extracted with ethyl acetate. The extract was washed with 

5 10% aqueous sodium hydrogen carbonate and brine, and dried over sodium anhydrous, then evaporated in vacuo. To 
the residue, benzylalchol (5m!) and 2,4,6-collidine(2.5ml) were added and stirred for 20 mins at 150°C. The reaction 
solution was cooled to room temperature and 10% aqueous citric acid (50ml) was added and extracted with ethylac- 
etate. The extract was washed with 10% aqueous citric acid. 10% aqueous sodium hydrogencarbonate and brine, 
dried oversodiun sulfate anhydrous, and concentrated in vacuo. The resulting residue was subjected to silicagel column 

10 chromatography and eluted with n-hexan -ethyl acetate (1:1 , v/v). Fractions containing the desired compound were 
concentrated in vacuo to give Compound 56(128mg, 0.279 mmol) as yellow oil in 34% yield. 

Step 2 

15 [0404] In a manner similar to the Step 3 of Example 9, Compound 56 (128 mg, 0.279 mmol) gave title Compound I- 
123 (81.5 mg, 0.183 mmol) as colorless crystals in 66% yield, 
m.p. : 131-133 °C (from : 30% aqueous acetonitrile) 

NMR (CDCI3) 6: 4.05 (3H. s), 4.16 (2H, s), 5.42 (2H, s), 6.96-7.02 (2H, m), 7.14-7.19 (2H, m). 7.37-7.49 (5H, m), 8.79 
(1H. s). 8.84 (1H, d, J=2.1 Hz), 9.27 (1H. d, J=2.1 Hz). 
20 Elemental Analysis : C26H20FNO5 

Calcd. (%) : C, 70.11; H, 4.53; F, 4.27; N. 3.14, 
Found. (%) : C, 69.62; H. 4.46; F, 4.23; N, 3.23. 

Example. 31 

25 

1-124 

5-(2-Aminoethylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
30 [0405] 



35 



40 




45 Step 1 

[0406] In a manner similar to Step 1 of Ex.2, Compound 23 (obtained from Step 1 of Example. 11;300 mg, 0.674 
mmol) was reacted. To the reaction solution, water was added and extracted with ethyl acetate. The extract was washed 
with brine, dried over sodium sulfate anhydrous and concentrated in vacuo. The resulting residue was subjected to 
50 silicagel column chromatography and eluted with n-hexan -ethyl acetate (1:1. v/v). Fractions containing the desired 
compound were concentrated in vacuo to give Compound 57 (306 mg, 0.521 mmol) as colorless crystals in 77% yield. 

Step 2 

55 [0407] A solution of Compound 57 (248 mg, 0.422 mmol) in 4N HCI ethylacetate(4 ml) was stirred for 45 mins at 
room temperature. The solvent was evaporated in vacuo to give crude Compound 58(237mg) as crystalline residue. 
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Steps 

[0408] In a manner similar to the Step 3 of Example 9. Compound 58 (237mg) gave Compound 1-124 of the title (82 

mg) as yellow crystal. 
5 m.p. : 229-230 °C (from : 30% aqueous acetonitrile) 

NMR (DMSO-dg + DCI) 5: 3.03 (2H. brs), 3.57 (2H, brs), 3.96 (3H, s). 4.28 (2H, s), 7.14-7.20 (2H, m), 7.35-7.40 (2H, 
m), 8.27 (1H. s). 8.35 (1H, brs), 8.92 {1H. d. J=2.1 Hz). 9.00 (1H. d, J=2.1 Hz). 

Step 4 

10 

1-125 5-(2-Aminoethylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester hydrochloride 

[0409] To a suspencion of Compound 1-124 (82 mg. 0.206 mmol) in ethylacetate(2 ml), 4N HOI ethyl acetate solution 
(0.5ml) was added at room temperature and the mixture was stirred for 15 min. The pricipitated crystals were washed 
15 with ethylacetate to give Compound 1-125 (88 mg) of the title as blackish brown crystals, 
m.p. : 225-227 °C (from : ethylacetate) 

NMR (DMSO-dg) 5: 2.99-3.05 (2H, m). 3.93 (3H. s), 4.22 (2H. s). 7.13-7.19 (2H, m). 7.32-7.37 (2H. m). 7.96 (2H. brs), 
8.19 (1H, s). 8.72 (1H. d, J=2.1 Hz), 8.74 (IH, brs), 8.92 (1H, d, J=2.1 Hz). 
Elemental Analysis : C21H20FN3O4I.5H2O 1.5HCI 
20 Calcd. (%) : C, 52.64; H. 5.15; CI, 11.10; F. 3.97; N. 8.77 
Found. (%) : C, 49.12; H, 5,10; CI, 11.03; F, 3.30; N, 8.05. 

Example 32 

25 1-126 

bis [3-(4-Fluorobenzyl)-8-hydroxy-7-methoxycarbonylquinoline-5-yl]methane 



[0410] 

30 




Step 1 

45 

[0411] To a THF solution(2ml) of Compound 20 (obtained from Step 1 of Ex.9:200 mg, 0.563 mmol). trichloro acetyl 
isocyanate (0.101 ml, 0.847 mmol) was added at -78''C and the mixture was stirred for 15 mins with warming gradually. 
At 0°C, water (0.6 ml) and triethylamine (0.3 ml) were added and the mixture was stin-ed for 1.5 hours at room tem- 
perature. Water was added to the reaction mixture and extracted with ethylacetate. The extract was washed with brine, 
50 dried over sodiun sulfate anhydrous and concentrated in vacuo. The resulting residue was subjected to silicagel column 
chromatography and eluted with ethylacetate. Fractions containing the desired compound were concentrated in vacuo 
to give Compound 59 (172 mg. 0.432 mmol) as coloriess crystals in 77% yield. 

Step 2 

55 

[0412] In a manner similar to Step3 of Example 9, Compound 59 (170 mg, 0.427 mmol) gave crude crystal of Com- 
pound 1-126. which was recrystallized from ethylacetate to give Compound 1-126 (84 mg. 0.132 mmol) as yellowish- 
brown in 31% yield. 
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m.p. : 244-245 °C (from : ethylacetate) 

NMR (DMSO-dg) 5: 3.80 (6H. s). 4.14 (4H. s), 4.64 (2H. s). 6.95-7.01 (4H. m). 7.18-7.22 (4H. m). 7.42 (2H, s). 8.26 
{2H, s), 8.89 (2H. s), 11.13 (2H. brs). 

5 Example 33 

1-127 

5-{1,1-Dioxide-1.2-thiazinane-2-yl)methyl-3-(4-fluorobenzyl)-8-hydroxy quinollne-7-carboxyllc acid methyl ester 

10 

[0413] 




25 

Step1 



[0414] To a suspension of Compound 20 (1.000 g, 2.814 mmol; obtained from Stepi of Example 9) and sodium 
iodide (2.11 g, 14.1 mmol) in acetonitrile(40ml), trimethylsilane chrolide (1.79 ml, 14.1 mmol) was added under ice- 
30 cooling. While wanning to room temperature, the mixture was stirred for 30 mins and additional 30 mins at 50°C. It 
was cooled to room temperature and mixed with 10% sodium hydrogensulfate (40ml). The pricipitate crystals were 
filtered and subjected to silicagel column chromatography and eluted with n-hexan-ethyl acetate (1:1, v/v). Fractions 
containing the desired compound were concentrated in vacuo to give Compound 60 (977 mg, 2.100 mmol) as colorless 
crystals in 74.6% yield. 

35 

Step 2 

[0415] 1.1-Diooxide-1,2-thia2inane (52 mg, 0.38 mmol) prepared in a manner similar to that described in 
WO02/309301 was added to a suspension of sodium hydride (15 mg, 0.38 mmol) in THF (5ml) under ice-cooling and 

^0 the mixture was stirred for 15 min. Then Compound 60 (150 mg, 0.322 mmol) was added and the mixture was stin-ed 
for 1 hour while warming to room temperature and for additonal 1 .5 hours at 50 **C. The reaction solution was cooled 
to room temperature and 10% citric water solution (15ml) was added and the mixture was extracted with ethylacetate. 
The extract was washed with water, dried over sodiun sulfate anhydrous, and concentrated in vacuo. The resulting 
residue was subjected to silicagel column chromatography and eluted with n-hexan-ethyl acetate (1:2, v/v). Fractions 

45 containing the desired compound were concentrated in vacuo to give Compound 61 (141 mg, 0.298 mmol) as colorless 
crystals in 93% yield. 

Step 3 

50 [0416] In a manner similar to Step 3 of Example 9, Compound 61 (127 mg. 0.269 mmol) gave crude crystals of 
Compound 1-127, which was recrystallized from chloroform-ethylether to give Compound 1-127 (73 mg, 0.159 mmol) 
as yellow crystals in 59% yield, 
m.p. : 159-161 °C (from : chloroform-ethylether) 

NMR (CDCI3) 6: 1 .43-1.54 (2H, m), 2.10-2.22 (2H. m), 2.95 (2H, t, J=6.0 Hz), 3.11 (2H. t, J=6.0 Hz). 4.03 (3H, s). 4.17 
55 (2H, s). 4.53 (2H, s), 6.98-7.03 (2H, m). 7.21-7.26 (2H. m), 7.72 (1 H, s), 8.47 (1 H. d, J=1 .8 Hz). 8.90 (1 H, d. J=1 .8 Hz). 
Elemental Analysis: C23H23FN2O5S 
Calcd. (%): C, 60.25; H, 5.06; F. 4.14; N. 6.11; S, 6.99. 
Found. (%) : C, 60.33; H. 4.94; F, 4.28; N. 5.95; S. 6.61. 
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Example 34 
1-128 

5 5-(2.6-Dioxopiperidine-1-yl)methyl-3-{4-fluorobenzyl)-8-hydroxyqulnoline-7H:arboxylic acid methyl ester 
[0417] 



10 




Step1 

[0418] To a solution (5ml) of Compound 20 (140 mg, 0.394 mmol; obtained from Stepi of Ex.9) and piperidine- 
20 2,6-dione (53.5 mg, 0.473 mmol)in THF. ,tri-n-butylphosphine(0.147ml.0.590mmol) and dilsopropylazodi carboxyrate 
(0.116 ml, 0.589 mmol) were added under ice-cooling and the mixture was stirred for 1 hour while warming to room 
temperature. Ethyl acetate was added and the mixture was washed with water, dried over sodiun sulfate anhydrous 
and concentrated in vacuo. The resulting residue was subjected to silicagel column chromatography and eluted with 
toluene-ethyl acetate (1:1, v/v). Fractions containing the desired compound were concentrated in vacuo to give Com- 
25 pound 62 (92 mg, 0.204 mmol) as colorless crystals In 52% yield. 

Step 2 

[0419] In a manner similar to Step2 of Ex.2. Compound 62 (138 mg. 0.306 mmol) gave cmde Compound 1-314 of 
30 the title, which was subjected to silicagel column chromatography, eluted with chloroform-methanol-water (32:6:0.5, 
v/v) and concentrated at reduced pressure. The obtained residue was dissolved in chlorofomn and the solution was 
washed with 1 N hydrochloric acid and water twice and dried over sodium sulfate anhydrous. The solvent was concen- 
trated under reduced pressure, mixed with ethyl acetate - ethylether and recrystallized to give Compound 1-1 28 of the 
title (21 mg, 0.048 mmol) as colorless crystals in 16% yield. 
35 m.p. : 154-156 °C (from : ethylacetate-ethylether) 

NMR (CDCI3) 6: 1 .89 (2H. quintet, J=6.6 Hz), 2.66 (4H, t. J=6.6 Hz). 4.01 (3H, s), 4.17 (2H. s), 5.23 (2H, s). 6.98-7.04 
(2H. m). 7.20-7.25 (2H. m). 7.89 (1H, s), 8.34 (1H, d, 
[0420] J=2.1 Hz). 8.85 (1H, d. J=2.1 Hz). 11.79 (1H. brs). 

40 Example 35 

1-129 

5-Cyanomethyl-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

45 

[0421] 



50 




55 Step 1 



[0422] Under ice-cooling, potassium cyanide (184 mg, 2.83 mmol) was added to a solution of Compound 60 (656 
mg. 1.41 mmol) in DMF (10ml) and the mixture was stin-edforl hour while warming to room temperature. Then water 
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(40ml) was added to the reaction solution and stirred for 1 hour. The pricipitated crystal was filtered and subjected to 
silicagel column chromatography and eluted with n-hexan -ethyl acetate (1:1, v/v). Fractions containing the desired 
compound were concentrated in vacuo to give Compound 63 (326 mg, 0.895 mmol) as colorless crystal in 64% yield. 

5 Step 2 

[0423] In a manner similar to Step2 of Ex.2, Compound 63 (120 mg, 0.329 mmol) gave crude Compound 1-129 of 
the title, which was subjected to silica gel column chromatography and eluted with chloroform-methanol-water (32:6: 
0.5. v/v). Fractions containing the desired com|X)und were concentrated in vacuo. The obtained residue was dissolved 
10 in chiorofonn, washed with 1 N hydrochloric acid and water twice and dried over sodium sulfate anhydrous. The solvent 
was concentrated In vacuo and recrystallized from ethylacetate-ethylether to give Compound 1-129 of the title (66 mg, 
0.188 mmol) as colorless crystals in 57% yield, 
m.p. : 173-175 °C (from : ethylacetate -ethylether) 

NMR (CDCI3) 5: 3.94 (3H. s), 4.05 (2H, s), 4.22 (2H, s), 7.01-7.06 (2H. m), 7.17-7.22 (2H, m), 7.86 (1H. d. J=2.1 Hz), 
15 7.96 (1H, s). 8.92 (1 H, d, J=2.1 Hz). 
Elemental Analysis: C20H15FN2O3 
Calcd. (%) : C, 68.57; H, 4.32; F, 5.42; N, 8.00. 
Found. (%) : C. 68.46; H. 4.02; F, 5.35; N, 7.98. 

20 Example 36 

1-130 

5-Carbamoylmethyl-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

25 

[0424] 




Stepi 

[0425] A suspension of Compound 63 (465mg, 1 .28mmol) in 4N HCI ethyl acetate (7ml) was stin-ed for 2 hours under 
ice-cooling and allowed to stand for 2 days in a refrigerator. The solvent was evaporated in vacuo and water (35ml) 

40 was added to the obtained residue, which was extracted with chloroform three times. The extract was washed with 
brine, dried over sodlun sulfate anhydrous, and concentrated in vacuo. The resulting residue (512mg) was subjected 
to silicagel column chromatography and eluted with ethyl acetate. Fractions containing the desired compound were 
concentrated in vacuo to give Compound 64-a (85 mg, 0.222 mmol) as colorless crystals in 79% yield. After additional 
elution with ethyl acetate, fractions containing the desired compound were concentrated In vacuo to give Compound 

45 64-a (85 mg, 0.222 mmol) as colorless crystals in 17% yield. 

Step 2. 

[0426] In a manner similar to Step 3 of Example 9, Compound 64-a (85 mg, 0.22 mmol) gave crude of Compound 
50 1-130 of the title, which was recrystallized from 85% aqueous acetone to give Compound 1-1 30 (60 mg, 0.16 mmol) as 
colorless crystals in 74% yield, 
m.p. : 209-211 °C (from : 85% aqueous acetone) 

NMR (DMSO-dg) 5: 3.76 (2H. s), 3.92 (3H, s), 4.20 (2H, s), 6.99 (1H, brs), 7.11-7.16 (2H, m), 7.34-7.39 (2H, m), 7.56 
(IN. brs), 7.75 (1H, s). 8.37 (1H, d. J=1.8 Hz), 8.84 (1H. d. J=1.8 Hz), 11.10 (1H. brs). 
55 Elemental Analysis : C20H17FN2O4 O.75H2O 
Calcd. (%) : C, 62.90; H. 4.88; F, 4,97; N, 7.34. 
Found. (%) : C. 63.09; H, 4.88; F. 4.79; N, 7.25. 
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Example 37 
M31 

5 3-(4-Fluorobenzyl)-8-hydroxy-5-methoxycarbonylmethylquinoline-7-carboxylic acid methyl ester 
[0427] 




15 

Step1 

[0428] To a suspension of Compound 64-b (1 55 mg. 0.377 mmol) in methanol(2ml), 1 M sodium methooxide methanol 
solution (4 ml) was added at room temperature and the mixture was stirred at 40 ''C for 30 min. The reaction solution 

20 was cooled to room temperature and mixed with 2N hydrochloric acid (20 ml) and extracted with ethyl acetate. The 
extract was washed with water, dried over sodium sulfate anhydrous and concentrated in vacuo. The resulting residue 
was subjected to silicagel column chromatography and eluted with n-hexan -ethyl acetate. (1:1. v/v). Fractions con- 
taining the desired compound were concentrated in vacuo to give Compound 65-a (70 mg. 0.176 mmol) as colorless 
crystals in 47% yield. 2N hydrochloric acid (1.6 ml) was added to a suspension of Compound 64-b (128 mg. 0.311 

25 mmol) in 1.4-dioxane (8ml)at room temperature and refluxed for 1 hour. The reaction solution was cooled to room 
temperature and extracted with ethylacetate twice. The extract was washed with water twice and saturated aqueous 
sodium hydrogen carbonate three times. The Obtained residue was poured into 12N hydrochloric acid and crystallized 
by neutralization to give Compound 65-b (114 mg, 0.297 mmol) as coloriess crystals in 96% yield. 

30 Step 2 

[0429] In a manner similar to Step 3 of Ex.9. Compound 65-a (69 mg, 0.17 mmol) gave cmde of Compound 1-131, 
which was subjected to silica gel column and eluted with chloroform-methanol-water (32:6:0.5, v/v). Fractions contain- 
ing the desired compounds were concentrated in vacuo. The resulting residue was dissolved in chlorofom. washed 
35 with 1 N hydrochloric acid and water each twice and dried over anhydrous sodium sulfate. The solvent was concentrated 
in vacuo and recrystallized from ethylether to give Compound 1-131 (12 mg, 0.031 mmol) of the title as pale yellow 
crystals in 18% yield. 

m.p. : 168-169 "'C (from : chloroform-ethyl ether) 

NMR (CDCI3) 5: 3.62 (3H, s). 3.88 (2H. s), 4.02 (3H. s). 4.18 (2H, s), 6.99-7.05 (2H, m), 7.16-7.20 (2H, m). 7.80 (1H, 
40 s), 7.95 (1 H. s), 8.87 (1 H, brs). 11 .80 (1 H. brs). 

1-132 

5-Carboxymethyl-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

45 

[0430] In a manner similar to Step 2 of Ex.2. Compound 65-b (114 mg. 0.297 mmol) gave the crude Compound I- 
132 of the title, which was recrystallized from acetone-ethyleter to give Compound 1-132 of the title (68 mg, 0.184 
mmol) as colorless crystals in 62% yield, 
m.p. : 218-220 °C (from : acetone-ethyleter) 
50 NMR (DMSO-dg) 5: 3.92 (3H, s). 3.97 (2H, s). 4.21 (2H. s). 7.10-7.16 (2H. m). 7.34-7.39 (2H. m). 7.75 (1H. s). 8.26 
(1H. d, J=2.1 Hz). 8.86 (1H, d. J=2.1 Hz). 11.11 (1H. brs). 12.37 (1H, brs). 
Elemental Analysis : C20H16FNO5 O.5H2O 
Calcd. (%) : C, 63.49; H, 4.53; F. 5.02; N, 3.70. 
Found. (%): C. 63.37; H. 4.35; F. 4.72; N. 3.63. 

55 
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Example 38 
1-133 

5 5-(N'-Acetylhydrazinoiminomethyl)-3-{4-fluoroben2yl)-8-hydroxyquinoline-7-cartx)xylic acid methyl ester 
[0431] 



10 



15 



20 




Stepi 

[0432] In a manner similar to Step 1 of Ex.2, Compound 23 (3.00 g, 6.74 mmol, obtained from Step 1 of Example 
25 11) gave Compound 66 (2.83 g, 6.37 mmol) as colorless crystals in 94.5% yield. 

Step 2 

[0433] To a solution of Compound 66 (2.37 g, 5.33 mmol) in THF(120ml), phosphorus pentasulfide(3.56 g, 8.01 
30 mmol) was added at room temperature and the mixture was stirred for 1 .5 hours at 40 ''C. The reaction solution was 
cooled to room temperature and mixed with saturated aqueous sodium hydrogen carbonate and ethylacetate. The 
obtained residue was filtered through Celite and the filtrate was extracted with ethylacetate. The extract was washed 
with brine, dried over sodiun sulfate anhydrous and concentrated in vacuo. The resulting residue was subjected to 
silicagel column chromatography and eluted with n-hexan-ethyl acetate (3:2, v/v). Fractions containing the desired 
35 compound were concentrated in vacuo to give Compound 67 (1 .08 g, 2.35 mmol) as pale crystals in 44% yield. 

Step 3 

[0434] To a solution {15ml) of Compound 67 (766 mg, 1 .66 mmol) in methylenechloride, triethyloxonium tetrafluoro 
40 borate(366 mg. 1.93 mmol) was added under ice-cooling and the mixture was stirred for 30 mins while warming to 
room temperature. The reaction solution was ice-cooled and a solution (1 .5ml) of acetohydrazide(247 mg, 3.33 mmol) 
in methanol was added and the mixture was stirred for 1 .5 hours while warming to room temperature. To the reaction 
solution, 10% aqueous sodium hydrogen carbonate {50ml) was added and the mixture was extracted with ethylacetate 
twice. The extract was washed with saturated aqueous sodium hydrogen carbonate and brine and dried over sodium 
45 sulfate anhydrous. The residue obtained by evaporation in vacuo was washed with ethylether to give Compound 68 
(632 mg, 1.26 mmol) as pale yellow crystals in 75.9% yield. 

Step 4 

50 [0435] In a manner similar to Step 7 of Ex.1, Compound 68 (200 mg, 0.40 mmol) gave Compound 1-133 (73 mg, 
0.18 mmol) as colorless crystals in 45% yield. 

Step 2 

55 [0438] m.p. : 179-181 °C (from : 30%aqueous acetonitrile) 

NMR (DMSO-de) 6:1.90 (3H, s), 3.92 (3H, s), 4.22 (2H, s). 6.56 (2H, s). 7.10-7.16 (2H, m). 7.32-7.40 {2H. m), 7.96 
(1H, s). 8.61 (1H, s). 8.90 {1H. s), 9.70 (IH, s). 11.13 (1H, brs). 
Elemental Analysis : C21H19FN4O4 1 .5H2O 
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Calcd. {%) : C. 57.66; H, 5.07; F, 4.34; N. 12.81. 
Found. (%) : C, 57.65; H, 4.94; F, 4.34; N. 12.72. 

Example 39 

5 

M34 

3-(4-Fluorobenzyl)-8-hydroxy-5-{5-methyl-1H-[1,2.4]triazole-3-y!)quinoline -7-carboxylic acid methyl ester 
10 [0437] 



15 




20 

Step 1 

[0438] A solution of Compound 68 (1 80 mg, 0.36 mmol) In diglyme(6ml) was stlred In 45 mins at 1 60 °C. The reaction 
mixture was cooled to room temperature and the residue obtained by evaporation in vacuo was subjected to silica gel 
25 column chromatography and eluted with ethylacetate. Fractions containing the desired compound were concentrated 
in vacuo and the obtained residue was dissolved In ethyl acetate(1 50ml). The solution was washed with water(50mlx3) 
and dried over sodium sulfate anhydrous. The solvent was evaporated In vacuo to give the crude of Compound69 as 
yellow oil. 

30 Step 2 

[0439] In a manner similar to Step 2 of Ex.26, Compound 69 {208 mg as crude) gave crude Compound 1-1 34 of the 
title, which was recrystallized from ethylether to give Compound 1-134 of the title (84 mg, 0.214 mmol) as colorless 
crystals. 

35 m.p. : 200-202 °C (from : 1 ,4-dioxane-ethylether) 

NMR (CDCI3) 5: 2.59 (3H, s). 4.02 (3H. s), 4.19 (2H. s). 6.96-7.02 (2H. m), 7.16-7.20 (2H. m), 8.56 (1H. s), 8.84 (1H. 

d, J=1.8 Hz), 9.20 (1H. d, J=1.8 Hz), 10.80 (1H, brs), 11.90 (IH, brs). 

Elemental Analysis : C21H17FN4O3 

Calcd. (%) : C, 64.28; H, 4.37; F. 4.84; N, 14.28. 
40 Found. (%) : C. 62.72; H, 4.29; F. 4.63; N. 13.33. 
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Example 40 
1-135 

5 7-Carbamoyl-3-(4-fluoroben2yl)-8-hydroxyquinoline-5-carboxylic acid 
[0440] 



15 



20 




72-a (R,=Bn, Rj=R3=H) 1-135 (f\=R3=H» 

72-b (f^=Bn. f^=H. R|=Me) • 1-136 (f^=H, R|=Me) 

72-c fl^=R,=R,=Me) H37 (f\=R,=iyle) 

25 

Step1 

[0441] In a manner similar to Step 8 of Reference Example 1, Compound B-1 (1.513 g, 3.150 mmol)gave Compound 
70-a (1.425 g, 3.056 mmol) as colorless crystals in 97.0% yield. To a solution of Compound 9 (10.00 g. 24.74 mmol) 

30 in THF(50ml)-methanol(50ml), 2N sodium hydroxide aqueous solution (14.9 ml, 29.8 mmol) was added at room tem- 
perature and the mixture was refluxed for 20 mins. The reaction mixture was cooled to room temperature and mixed 
with 2N hydrochloric acid (16 ml, 32 mmol), water(400ml) and stirred for 2hr at room temperature. The pricipitated 
crystals were filtered and washed with methanol and isopropanol to give Compound 70-b (9.500 g, 24.35 mmol) as 
colorless crystals in 98.4% yield. 

35 m.p. : 204-205 °C 

Step 2 

[0442] In a manner similar to Step 1 of Example2, Compound 70-a (212 mg, 0.455 mmol) gave crystals of Compound 
40 71-a (191 mg, 0.410 mmol) as colorless crystals in 90% yield. In a manner similar to Step 1 of Example2, Compound 

70- a (240 mg, 0.455 mmol) gave crystals of Compound 71-b (230 mg. 0.480 mmol) as colorless crystals in 93% yield. 
In a manner similar to Step 1 of Example2, Compound 70-b (1.520 g, 3.895 mmol) gave crystals of Compound 71 -c 
(1 .558 g, 3.734 mmol) as pale yellow crystals in 95.9% yield. 

45 Step 3 

[0443] In a manner similar to Step 2 of Example 1 , Compound 71 -a (1 89 mg, 0.406 mmol) gave crystals of Compound 
72-a (108 mg, 0.251 mmol) as yellow crystals in 62% yield. In a manner similar to Step 2 of Example 1, Compound 

71- b (230 mg, 0.480 mmol) gave crystals of Compound 72-b (86 mg, 0.193 mmol) as yellow crystals in 40% yield. In 
50 a manner similar to Step 2 of Example 1 , Compound 71 -c (1 .47 g, 3.52 mmol) gave crystals of Compound 72-c (1 .38 

g, 3.61 mmol) as pale yellow crystals In 95.9% yield quantitatively. 

Step 4 

55 [0444] In a manner similar to Step 2 of Example26, Compound 72-a (107 mg, 0.249 mmol) gave crude Compound 
1-1 35 of the title, which was recrystallized from DMF-acetone to give Compound 1-1 35 (41 mg, 0.1 20 mmol) of the title 
as yellow crystals in 49% yield, 
m.p. : 212-213 °C (from : DMF-acetone) 
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NMR (DMSO-dg) 6: 4.24 (2H. s), 7.13-7.19 (2H. m). 7.32-7.37 {2H. m), 7.83 (1H. brs), 8.80 (2H. s). 8.92 (1H, brs). 
9.31 (1H, s). 12.52 (1H. brs). 

1-136 

5 

3-(4-Fluorobenzyl)-8-hydroxy-7-methylcarbamoylquinoline-5-carboxyllc acid 

[0445] In a manner similar to Step 2 of Example26. Compound 72-b (90 mg, 0.202 mmol) gave crude Compound I- 
136 of the title, which was recrystallized from DMF-methanol to give Compound 1-136 (90 mg, 0.202 mmol) of the title 
10 as yellow crystals in 55% yield. 

m.p. : 203-205 °C (from : DMF-methanol) 

NMR (DMSO-de) 6: 2.87 (3H. d, J=4.2 Hz). 4.22 (2H. s), 7.12-7.18 (2H, m), 7.31-7.36 (2H, m), 8.74 (1H, s). 8.81 (1H, 
s). 9.34 (IH, s). 9.64 (IH, brs). 12.44 (1H. brs). 

15 1-137 

7-Dimethylcarbamoyl-3-(4-fluorobenzyl)-8-hydroxyquinoline-5-carboxyIic acid 

[0446] In a manner similar to Step 7 of Example. 1 . Compound 72-c (186 mg, 0.486 mmol) gave crude Compound 
20 M 37 of the title, which was recrystallized from ethylacetate-ethylether to give Compound 1-1 37 (1 52 mg, 0.41 3 mmol) 
of the title as yellow crystals in 85% yield, 
m.p. : 214.5-215.5 °C (from : ethylacetate -ethylether) 

NMR (DMSO-de) 5: 2.92 (3H. brs). 3.01 (3H, brs). 4.25 (2H. s). 7.12-7.18 (2H, m), 7.32-7.37 (2H, m). 8.09 (IH, s), 
8.88 (IH, d. J=2.1 Hz), 9.25 (IH. d. J=2.1 Hz). 12.92 (IH, brs). 
25 Elemental Analysis: C20H17FN2O4 O.5H2O 

Calcd. (%) : C, 63.66; H. 4.81; F, 5.03; N. 7.42. 
Found. (%) : C, 63.18; H, 4.72; F, 4.43; N, 6.88. 

Example 41 

30 

1-138 

3-(4-Fluorobenzyl)-8-hydroxyquinoline-5,7-dicarboxylic acid diamide 
35 [0447] 



40 



45 




CONH, 



Stepi 

50 

[0448] In a manner similar to Step 8 of Reference Example 1 , Compound 1 0 (891 mg, 2.41 2 mmol; obtained in Step 
2 of Example 1) gave Compound 73 (653 mg. 1.838 mmol) as gray crystals in 76.3% yield. 

Step 2 

55 

[0449] In a manner similar to Step 1 of Example 2, Compound 73 (325 mg. 0.915 mmol) gave crude Compound 74. 
which was recrystallized from methanol-ethylacetate to give Compound 74 (218 mg, 0.61 7 mmol) as colorless crystals 
in 67% yield. 
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Steps 



10 



[0450] In a manner similar to Step 7 of Example 1 , Compound 74 (21 5 mg, 0.608 mmol) gave Compound 1-1 38 of 
the title (174 mg, 0.513 mmol) as colorless crystals In 84% yield, 
m.p. : 214.5-215.5 ^'C (from: 30% aqueous acetonltrile) 

NMR (DMSO-dg) 5: 4.21 (2H. s). 7.12-7.18 (2H. m). 7.31-7.36 (2H. m), 7.47 (1H. brs). 7.88 (1H. brs), 8.06 (1H. brs). 
8.25 (1H. s). 8.45 (1H, brs), 8.70 (1H. d. J=2.1 Hz). 8.85 (1H. d. J=2.1 Hz). 
Elemental Analysis : C18H14FN3O3H2O 
Calcd. (%) : C, 60.50; H, 4.51; R 5.32; N, 11.76. 
Found. (%) : C, 60.00; H. 3.85; F. 4.98; N. 11.70. 



15 



Example 42 



1-139 



3-(4-Fluorobenzyl)-8-hydroxyquinoline-5,7-dicarboxylic acid 5-dimethyl amide 7-methyl amide 
[0451] 



20 



25 



30 



35 




75-b (R=Me) 

75 (RrC^CHjOMe) 



76-b (R=Me) 

76 (R=C4CH20Me) 





ONHR 



77-a CR=Me.X=NMf) 

77-b (R=Me. X=NHCyCH20Me) 

77-c (R=Me,X=OMe) 

77-d (R=Me. X=OC»jCH20Mo) 

77-6 (R=C»iCH20Me, X^OMe) 



1-139 (R=Me. X=NMf) 

1-140 (R=Me. X=NHCJ^CH20Me) 

1-141 (R=Me, X=OMe) 

1-142 (R=Me. X=0C4CH2OMe) 

hl43 (R=CliCH20Me. X=OMe) 



Step 1 

40 [0452] In a manner similar to Step 1 of Example 2, Compound 70-a (500 mg, 1 .072 mmol) gave crude Compound 

75 (851 mg) as yellow oil. 

Step 2 

45 [0453] In a manner similar to Step 2 of Example 1 , crude Compound 75 (851 mg) gave crude crystals of Compound 

76 (620 mg). 

Step 3 

50 [0454] In a manner similar to Step 1 of Example 2. Compound 76-b (1 23 mg, 0.277 mmol) gave cmde of Compound 
77-a (118 mg) as yellow oil. 

[0455] In a manner similar to Step 1 of Example 2, Compound 76-b (210 mg. 0.473 mmol) gave crude Compound 
77-b (308 mg) as yellow oil. 

[0456] In a manner similar to Step 1 of Example 2, Compound 76-b (329 mg) gave crude of Compound 77-c (214 
55 mg) as yellow oil. 

[0457] To a solution of Compound 76-b (210 mg, 0.473 mmol) and 4-dimethyl aminopyridlne (58 mg, 0.48 mmol) in 
DMF (10 ml) were added 2-methoxyethanol (0.097 ml, 1.23 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride (127 mg, 0.662 mmol) under ice-cooling and the mixture was stirred for 5 hours while warming to room 
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temperature. The reaction mixture was mixed with 1 N hydrochloric acid (40 ml) and extracted with ethylacetate twice. 
The extract was washed with water three times, dried over sodiun sulfate anhydrous and concentrated in vacuo. The 
resulting residue was subjected to silicagel column chromatography and eluted with n-hexan-ethyl acetate (1:2. v/v). 
Fractions containing the desired compound were concentrated in vacuo to give Compound 77-d (119 mg, 0.237 mmol) 
as colorless oil in 50% yield. 

[0458] In a manner similar to Step 1 of Example 2, crude Compound 76 (620 mg) gave crude Compound 77-e (69 
mg, 0.14 mmol) as colorless crystals. 

Step 4 

[0459] In a manner similar to Step 2 of Example 26, cmde Compound 77-a (117 mg) gave crude Compound 1-139 
of the title, which was recrystallized from 1 ,4-dioxane-ethylether to give Compound 1-139 (72 mg. 0.19 mmol) of the 
title as yellow crystals. 

m.p. : 216-218 °C (from : 1 ,4-dioxane-ethylether) 

NMR (DMSO-dfi) 6: 2.73 (3H, brs), 2.87 (3H. d. J=4.5 Hz). 4.05 (3H, brs). 4.21 (2H. s). 7.12-7.18 (2H, m). 7.32-7.37 

(2H. m), 7.90 (1H. d. J=1.8 Hz), 7.91 {1H, s), 8.85 (IN, d. J=1.8 Hz). 8.94 (1H, brs). 

Elemental Analysis : C21H20FN3O3 

Calcd. (%) : C. 66.13; H. 5.29; F, 4.98; N, 11.02. 

Found. (%) : C. 65.55; H. 5.37; F, 4.95; N. 10.94. 

1-140 

3-{4-Fluorobenzyl)-8-hydroxyquinoline-5,7-dicarboxylic acid 5-(2-methoxy ethyl)amide 7-methyl amide 

[0460] In a manner similar to Step 2 of Example 26, crude Compound 77-b (307 mg) gave crude Compound 1-140 
of the title, which was recrystallized from DMF-ethylacetate to give Compound 1-140 (1 05 mg, 0.255 mmol) of the title 
as orange crystals. 

m.p, : 237-239 ^C (from : DMF-ethyl acetate) 

NMR (DMSG-dg) 5: 2.88 (3H. d, J=4.2 Hz), 3.29 (3H. s). 3.43-3.50 (4H, m), 4.19 (2H. s). 7.12-7.18 (2H. m). 7.31-7.36 

(2H, m). 8.16 (1H, s), 8.47 (1H, brs), 8.60 (1H, s). 8.82 (1H, s), 9.04 (1H. brs). 

Elemental Analysis: C22H22f^N304 

Calcd. (%) : C, 64.22; H. 5.39; F, 4.62; N, 10.21. 

Found. (%) : C, 63.15; H. 5.08; F. 4.70; N, 10.22. 

1-141 

3-(4-Fluorobenzyl)-8-hydroxy-7-methoxycarbamoylquinoline-5-carboxylic acid methyl ester 

[0461] In a manner similar to Step 2 of Example 26, crude Compound 77-c (214 mg) gave crude Compound 1-141 
of the title, which was recrystallized from ethylacetate - ethylether to give Compound 1-141 (5.5 mg, 0.015 mmol) of 
the title as yellow crystals, 
m.p. : 186-188 °C (from : ethylacetate -ethylether) 

NMR (DMSO-de) 5: 2.89 (3H, brs). 3.86 (3H, s), 4.28 (2H. brs), 7.14-7.20 (2H. m). 7.34-7.39 (2H. m), 8.84 (2H, brs). 
9.34 (2H, brs). 

1-142 

3-(4-Fluorobenzyl)-8-hydroxy-7-methoxycarbamoylquinoline-5-carboxyllc acid 2-methoxyethyl ester 

[0462] In a manner similar to Step 2 of Example 26. Compound 77-d (108 mg, 0.215 mmol) gave cnjde Compound 
1-142 of the title, which was recrystallized from 1 ,4-dioxane-ethyl acetate to give Compound 1-142 (75.8 mg, 0.184 
mmol) of the title as orange crystals in 86% yield, 
m.p. : 166-168 °C (from : 1 ,4-dioxane-ethyl acetate) 

NMR (DMSO-de) 6: 2.89 (3H. d. J=4.5 Hz), 3.32 (3H. s). 3.67-3.70 (2H, m), 4.27 (2H, s), 4.40-4.43 (2H, m), 7.14-7.20 

(2H. m), 7.35-7.40 (2H. m), 8.84 (1H. s). 8.86 (1H. d. J=1.8 Hz), 9.34 (1H, d, J=1.8 Hz), 9.37 (1H, brs). 

Elemental Analysis : C22H21FN2O5 

Calcd. (%) : C. 64.07; H, 5.13; F. 4.61; N, 6.79. 

Found. (%) : C. 63.74; H. 4.96; F, 4.72; N. 6.93. 
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1-143 

3-(4-Fluorobenzyl)-8-hydroxy-7-(2-methoxyethylcarbamoyl)quinoline-5-carboxylic acid methyl ester 

5 [0463] In a manner similar to Step 2 of Example 26, Compound 77-e (69 mg, 0.14 mmol) gave crude Compound I- 
143 of the title, which was recrystallized from 1 ,4-dioxane-ethylacetate to give Compound 1-143 of the title (39.5 mg. 
0.096 mmol) as yellow crystals in 70% yield, 
m.p. : 165-167 ""C (from : 1 ,4-dioxane-ethylacetate) 

NMR (DMSO-dg) 5: 3.30 (3H. s). 3.48-3.56 (4H, m). 3.85 {3H, s). 4.29 (2H. s). 7.15-7.21 (2H, m), 7.36-7.41 (2H. m). 
10 8.84 (1H. d. J=2.1 Hz). 8.89 (1H. s). 9.45 (1H, d, J=2.1 Hz). 9.73 (1H, brs). 

Example 43 

1-144 

15 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-methoxycarbonylvinyl)qulnollne-7-carboxylic acid methyl ester 
[0464] 



20 




Stepl 

30 

[0465] A mixture of Compound 9 (2.000 g, 4.948 mmol;obtained in Step 1 of Example 1 ), acetic acid Palladium (II) 
(56 mg, 0.25 mmol), tris(2-methyl phenyl)phosphine(151 mg, 0.496 mmol), triethylamine (2.76 ml, 19.8 mmol) and 
methyl acrylate (1 .34 ml, 14.9 mmol) was stirred for 24 hours at 11 0°C in an autoclave. The reaction mixture was cooled 
to room temperature and mixed with water (100 ml)and 2N hydrochloric acid (30 ml), and extracted wuth ethylacetate 
35 (200ml). The extract was washed with water twice, dried over sodiun sulfate anhydrous and concentrated in vacuo. 
The resulting residue was subjected to silicagel column chromatography and eluted with n-hexan-ethyt acetate (2:1. 
v/v). Fractions containing the desired compound were concentrated in vacuo to give Compound 78 (1 .222 g, 2.985 
mmol) as yellow oil in 60.3% yield. 

40 Step 2 

[0466] In a manner similar to Step 3 of Example 9, Compound 78 (122 mg, 0.298 mmol) gave crude Compound I- 

144, which was recrystallized from ethylacetate -ethylether to give Compound 1-144 of the title(73 mg. 0.185 mmol) as 

flesh color crystals in 62% yield. 
45 m.p. : 139-141 "C (from : ethylacetate -ethylether) 

NMR (CDCI3) 8: 3.86 (3H, s). 4.06 (3H. s), 4.21 (2H. s), 6.51 (1H. d. J=15.6 Hz). 6.99-7.05 (2H. m), 7.16-7.21 (2H, m). 

8.20-8.27 (3H, m), 8.88 (1H, d, J=1.8 Hz). 

Elemental Analysis : C22H18FNO5 

Calcd. (%) : C, 66.83; H, 4.59; F, 4.81; N, 3.54. 
50 Found. (%) : C, 66.14; H. 4.55; F. 4.60; N, 3.63. 



55 



109 



EP 1 541 558 A1 



Example 44 
M45 

5 5-{2-Carboxyvinyl)-3-{4-fluorobenzyl)-8-hydroxyquinoline-7-carboxyllc acid methyl ester 
[0467] 



15 




Step1 

20 [0468] To a solution of Compound 78 (464 mg, 1.133 mmol) in 1.4-dioxane (28 ml), 2N hydrochloric acid (5.6 ml) 
was added at room temperature and the mixture was refluxed for 1 .5 hours. The mixture was cooled to room temper- 
ature and extracted with ethylacetate. The extract was washed with water and extracted with saturated aqueous sodium 
hydrogen carbonate three times. The mixture was mixed with 12N hydrochloric acid and neutralized to give Compound 
79 (91 mg, 0.230 mmol) as colorless crystals in 15% yield. 

25 

Step 2 

[0469] In a manner similar to Step 2 of Example 2, Compound 79 (90 mg, 0.228 mmol) gave crude Compound I- 
145, which was recrystallized from 85% aqueous acetone to give Compound 1-145 of the title(56.5 mg, 0.148 mmol) 
30 as coloriess crystals in 85% yield. 

m.p. : 235-237 °C (from : 85% aqueous acetone) 

NMR (DMSO-dg) 6: 3.93 (3H, s). 4.27 (2H, s). 6.51 (1H, d. J=15.6 Hz), 7.11-7.17 (2H. m). 7.39-7.44 (2H, m). 8.23 (IH, 
s), 8.24 (IH, d, J=15.6 Hz), 8.60 (IH. s). 8.89 (1H. s). 12.43 (1H, brs). 
Elemental Analysis : C2iHieFN05 
35 Calcd. (%) : C, 66.14; H, 4.23; F. 4.98; N. 3.67. 
Found. (%) : C. 66.41; H, 4.44; F, 4.48; N. 3.52. 

Example 45 

40 1-146 

5-(2-Carboxyethyl)-3-(4-fIuorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0470] 



50 



55 




COJH 
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Step 1 

[0471] To a solution of Compound 78(1.22 g, 2.98 mmol) in ethylacetate (15 ml), 10% Palladium-Carbon (150 mg) 
was added under ice-cooling and the mixture was stirred for 12 hours at room temperature under hydrogen atomo- 
5 sphere at 1 atm. The mixture was mixed with ethylacetate, filtered through Celite, and the filtrate was concentrated in 
vacuo. The obtained residue was subjected to silicagei column chromatography and eluted with n-hexan -ethyl acetate 
(1:1, v/v). Fractions containing the desired compound were concentrated in vacuo to give Compound 80 (192 mg, 
0.467 mmol) as yellow oil in 16% yield. 

10 Step 2 

[0472] In a manner similar to Step 1 of Example 44, Compound 80 (190 mg, 0.462 mmol) gave crude Compound 
81 , which was subjected to silicagei column chromatography and eluted with ethylacetate. Fractions containing the 
desired compound were concentrated in vacuo to give Compound 81 (73 mg, 0.184 mmol) as colorless crystals in 
15 40% yield. 

Step 3 

[0473] In a manner similar to Step 2 of Example 2, Compound 81 (72 mg, 0. 1 81 mmol) gave crude Compound 1-1 46 
20 of the title, which was recrystallized from ethylacetate to give Compound 1-146 of the title (23.5 mg, 0.061 mmol) as 
colorless crystals in 34% yield. 

m.p. : 254-256 °C (from : ethylacetate) 

NMR (DMSO-dg) 5: 2.58 (2H, t. J=7.2 Hz), 3.1 7 (2H. t, J=7.2 Hz). 3.91 (3H. s). 4.24 (2H. s), 7.11-7.1 7 (2H, m). 7.37-7.42 
(2H, m). 7.67 (1H, s), 8.38 (1H, d, J=2.1 Hz), 8.85 (1H, d. J=2.1 Hz), 11.03 (1H. brs), 12.24 (1H. brs). 
25 Elemental Analysis : C21H18FNO5 O.3H2O 0.3EtOAc Calcd. (%): C, 64.22; H, 5.10; F, 4.58; N, 3.37. 
Found. (%) : C. 64.24; H, 4.73; F, 3.97; N, 3.16. 

Example 46 

30 1-147 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-methoxycarbonylethyl)-1 ,2,3.4-tetra hydroquinoline-7-carboxylic acid methyl ester 
[0474] 



40 




CO^Ma CO,Me CO^ 



Stepi 

45 

[0475] In a manner similar to Step 1 of Example 44, Compound 78 (168 mg, 0.410 mmol) gave crude Compound 

82, which was subjected to silicagei column chromatography and eluted with n-hexan -ethyl acetate (3:1 , v/v). Fractions 
containing the desired compound were concentrated in vacuo to give 82 (108 mg, 0.260 mmol) as colorless oil in 63% 
yield. 

50 

Step 2 

[0476] In a manner similar to Step 2 of Example 2, Compound 82 (108 mg, 0.260 mmol) gave crude Compound I- 
147 of the title, which was recrystallized from ethyl acetate-ethylether to give Compound 1-147 of the title (66 mg, 0.164 
55 mmol) as colorless crystals in 63% yield. 

m.p. : 140-141 **C (from : ethyl acetate-ethylether) 

NMR (CDCI3) 6: 2.23 (1H, brs), 2.38-2.85 (8H, m), 2.94-3.01 (1H, m), 3.30-3.34 (IN, m), 3.68 (3H. s). 3.91 (3H. s). 
6.95 (1H, s). 6.96-7.02 (2H, m). 7.12-7.17 (2H, m), 10.74 (1H, s). 
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Elemental Analysis: C22H24FNO5 

Calcd. (%) : C, 65.82; H. 6.03; F. 4.73; N, 3.49. 

Found. (%) : C, 65.63; H. 6.03; F. 4.52; N. 3.46. 

5 Example 47 

1-148 

5-(4-Carboxyphenyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

10 

[0477] 



15 



20 




COJH CO,H CO^Bn 

SS-A (pare) B4-a Cpara) 

e3-b Oneta) 64-6 (meU) 



Step 1 

30 

[0478] To a suspension of Compound 83-a (1.000 g, 6.026 mmol) and potassium carbonate (2.75 g, 19.9 mmol) in 
DMF(IOml), benzyl bromide was added under ice-cooling and the mixture was stin-ed while warming to room temper- 
ature for 2 hours. The reaction mixture was mixed with 2N hydr hydrochloric acid (30 ml)under ice-cooling and extracted 
with ethylacetate. The extract was washed with water three times and dried over sodium sulfate anhydrous. The solvent 
35 was evaporated in vacuo and the obtained residue was washed with n-hexan to give Compound 84-a (1 .380 g, 5,389 
mmol) as colorless crystals in 89.4% yield. 

[0479] In a similar manner to above, Compound 83-b (1 .000 g, 6.026 mmol) gave Compound 84-b (1 .301 g, 5.081 
mmol) as colorless crystals in 84.3% yield. 

40 step 2 

[0480] A suspension of Compound 9 (250 mg, 0.619 mmol; obtained in Step 1 of Example 1), Compound 84-a (317 
mg, 1.24 mmol), acetic acid Palladium (ll)(28 mg, 0.12 mmol), tris(2-methyl phenyl)phosphine(47 mg, 0.15 mmol)and 
cesium carbonate(806 mg, 2.47 mmol)in 1 ,4-dioxane(1 5 ml) was refluxed for 8 hours. The reaction mixture was cooled 
45 to room temperature, mixed with saturated anmmonium chrolide under ice-cooling and extracted with ethylacetate. 
The extract was washed with water, dried over sodiun sulfate anhydrous, and concentrated in vacuo. The resulting 
residue was subjected to silicagel column chromatography and eluted with toluen -ethyl acetate (3: 1 , v/v). Fractions 
containing the desired compound were concentrated in vacuo to give Compound 85-a (205 mg, 0.383 mmol) as yellow 
oil in 62% yield. 

50 [0481] In a similar manner to above. Compound (250 mg, 0.619 mmol; obtained in Step 1 of Example 1) and Com- 
pound 84-b (317 mg, 1.24 mmol) gave Compound 85-b (247 mg. 0.461 mmol) as yellow oil in 75% yield.. 

Step 3 

55 [0482] To a solution of Compound 85-a (202 mg, 0.377 mmol) in 1 ,4-dioxane(7ml), a suspension of 10% Palladi- 
um-Carbon (20 mg) in water(0.5ml) was added and the mixture was stinred for 2.5 hours under hydrogen atomosphere 
at 1 atm at room temperature. The reaction mixture was mixed with ethylacetate, filtered through Ceiite. and the filtrate 
was concentrated in vacuo to give a residue. The resisue was recrystallized from acetone-toluene to give Compound 
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86-a (134 mg, 0.301 mmol) as colorless crystal in 80% yield. In a manner similar to the above procedure, Compound 
85-b (247 mg, 0.461 mmol) gave Compound 86-b (148 mg. 0.332 mmol) as yellow oil in 72% yield. 

Step 4 

5 

[0483] In a manner similar to Step 2 of Example2. Compound 86-a (132 mg, 0.296 mmol) gave crude Compound I- 
148 of the title, which was recrystallized from 85% aqueous acetone to give Compound 1-148 of the title (122 mg, 0.283 
mmol) as pale yellowish green crystals in 96% yield, 
m.p. : 289-291 °C (from : 85% aqueous acetone) 
10 NMR (DMSO-dg) 5: 3.92 (3H, s). 4.19 (2H, s), 7.09-7.14 (2H, m), 7.28-7.33 (2H, m). 7.57 (2H, d, J=7.8 Hz). 7.78 (1H, 
s), 8.03 (1H. s), 8.07 (2H, d, J=7.8 Hz), 8.90 (1H. s), 11.28 (1H. brs). 13.07 (1H, brs). 
Elemental Analysis : C25H18FNO5 
Calcd. (%) : C, 69.60; H. 4.21; F, 4.40; N, 3.25. 
Found. (%) : C. 69.88; H, 4.37; F. 4.07; N. 3.28 

15 

1-149 

5-(3-Carboxyphenyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

20 [0484] In a manner similar to Step 2 of Example 2, Compound 86-b (146 mg. 0.328 mmol) gave crude Compound 
1-149 of the title, which was recrystallized from 85% aqueous acetone to give Compound 1-148 of the title (121 mg, 
0.280 mmol) as colorless crystals in 86% yield, 
m.p. : 265-267 °C (from : 85% aqueous acetone) 

NMR (DMSO-dg) 5: 3.93 (3H. s), 4.19 (2H, s), 7.07-7.13 (2H, m). 7.29-7.34 (2H, m). 7.62-7.72 (2H, m). 7.77 (1H, s), 
25 7.95-8.04 (3H. m). 8.92 (1H. s). 11.27 (1H, brs), 13.16 (1H, brs). 
Elemental Analysis : C25H18FNO5 
Calcd. (%) : C, 69.60; H. 4.21; F, 4.40; N. 3.25. 
Found. {%): C. 69.62; H, 4.23; F, 4.25; N, 3.31 

30 Example 48 

1-150 

5-(2-Fonnylphenyl)-3-{4-fluorobenzyl)-8-hydroxyquinoIine-7-carboxylic acid methyl ester 

35 

[0485] 




Stepi 

[0486] In a manner similar to the Step 2 of Example 47, Compound B-1 (1.200 g, 2.498 mmol) gave Compound 87 
50 (920 mg, 1 .820 mmol) as yellow oil in 72.9% yield. 

Step 2 

[0487] In a manner similar to Step 2 of Example 2, Compound 87 (152 mg, 0.300 mmol) gave crude Compound I- 
55 150 of the title, which was recrystallized from 85% aqueous acetone to give Compound 1-150 of the title (123 mg, 0.296 
mmol) as pale yellow crystals in 98% yield. 

m.p. : 73-75 °C (from : 85% aqueous acetone) 

NMR (DMSO-de) 5: 3.90 (3H. s), 4.12 (2H. s), 7.05-7.11 (2H, m). 7.20-7.24 (2H, m), 7.48 (1H, d, J=7.2 Hz), 7.60 (1 H, 
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d, J=2.1 Hz), 7.67-7.72 (2H, m). 7.78-7.83 (1H. m). 8.00 (1H. dd, J=7.2 Hz. J=1.2 Hz), 8.88 (1H. d. J=2.1 Hz), 9.82 
(1H, s), 11.34 (1H, brs). 
Elemental Analysis : C25H-,8FN04 2.5H2O 
Calcd. (%) : C, 65.21; H, 5.03; F, 4.13; N, 3.04, 
5 Found. (%) : C. 64.82; H, 4,18; F, 3.68; N. 2.38. 

Example 49 

1-151 

10 

5-(2-Carboxyphenyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0488] 



20 




Step 1 

[0489] To a solution of Compound 87 (260 mg, 0.514 mmol), 2,2.6.6-tetramethyl piperldine-1-oxyl(96 mg, 0.614 
25 mmol) in ethyl acetate (8.6 ml), a sodium hydrogencarbonate aqueous solution (5.2ml) was added, and 1 0% aqueous 
sodium hypochlorite (1.92 ml, 2.58 mmol) was added under ice-cooling and the mixture was stirred intensively for 2 
hours while warming to room temperature. To the reaction mixture, 2N hydrochloric acid (5 ml) was added and extracted 
with ethyl acetate. The extract was washed with water twice, dried over sodiun sulfate anhydrous and concentrated in 
vacuo. The resulting residue was subjected to silicagel column chromatography and eluted with acetate - methanol 
30 (10:1, v/v). Fractions containing the desired compound were concentrated in vacuo to give Compound 88 (96 mg, 
0.184 mmol) as colorless crystals in 36% yield. 

Step 2 

35 [0490] In a manner similar to Step 2 of Example 2, Compound 88 (95 mg, 0. 1 82 mmol) gave crude Compound 1-1 51 
of the title, which was recrystallized from 85% aqueous acetone to give Compound 1-151 (42 mg, 0.097 mmol)of the 
title as colorless crystals in 54% yield, 
m.p. : 250-252 °C (from : 85% aqueous acetone) 

NMR (DMSO-de) 6: 3.90 (3H, s), 4.12 (2H, s), 7.05-7.11 (2H, m), 7.20-7.24 (2H, m), 7.48 (IN, d. J=7.2 Hz), 7.60 (1H, 
40 d, J=2.1 Hz), 7.67-7.72 (2H. m), 7.78-7.83 (1H, m), 8.00 (1H. dd. J=7.2 Hz. J=1.2 Hz). 8.88 (1H. d, J=2.1 Hz), 9.62 
(1H,s), 11.34 (1H, brs). 
Elemental Analysis : C25H13FNO5 
Calcd. (%) : C, 69.60; H, 4.21; F, 4.40; N, 3.25. 
Found. (%) : C, 70.98; H, 5.03; F. 3.62; N, 2.86. 
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M52 

5 3-{4-Fluorobenzyl)-8-hydroxy-5-oxalylquinoline-7-carboxylic acid methyl ester 
[0491] 




Stepi 

[0492] In a manner similar to the Step 1 of Example 23, Compound B-1 (1.500 g, 3.123 mmol) gave Compound 89 
25 {1 .342 g, 3.026 mmol) as yellow oil in 96.9% yield. 

Step 2 

[0493] A suspension of Compound 89 (1 .310 g. 2.954 mmol)and selenium dichloride(787 mg, 7.09 mmol) in pyridine 
30 (6ml) was stinred at 100 ^'C.The reaction mixture was mixed with 2N hydrochloric acid (74 ml) and extracted with 
ethylacetate.The extract was filtered through Cellte and washed with water twice, mixed with saturated aqueous sodium 
hydrogen carbonate (100ml), stirred intensively for 1 hour at room temperature. The priclpitated crystals were filtered 
and the filtrate was washed with water and ethyl acetate. To a suspension of the crystals in water, 1 2N hydrochloric 
acid was added and neutralized to give Compound 90 (626 mg. 1.322 mmol) as colorless crystals in 45% yield. 

35 

Step 3 

[0494] In a manner similar to the Step 7 of Example 1, Compound 90 (120 mg, 0.254 mmol) gave Compound 1-152 
(33 mg, 0.086 mmol) as colorless crystals in 34% yield. 
40 m.p. : 231-233 ^'C (from : acetone-ethylether) 
IR (Nujol): 1720. 1667, 1617. 1603 cm'^ 

NMR (DMSO-de) 5: 3.88 (3H. s), 4.30 (2H, s), 7.14-7,20 (2H. m). 7.36-7.40 (2H, m). 8.46 (1H. s). 8.94 (1H. s). 9.42 
(1H,s). 

45 



50 



55 
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Example 51 



1-153 



5-Aminooxalyl-3-(4-f)uorobenzyl)-8-hydroxyquinoline-7-carboxyIic acid methyl ester 



[0495] 




o 



.X 



O 



91-a 
d1-b 
91 -c 



(X=NH) 
(X=OMe} 



i-153 
1-154 
1-155 



(X=NM%) 
(X=OMe) 



Step 1 



[0496] In a manner similar to the Step 1 of Example 2, Compound 90 (120 mg, 0.254 mmol) gave Compound 91-a 
(35 mg, 0.074 mmol) as colorless crystals in 29% yield. 

[0497] In a manner similar to the Step 1 of Example 2, Compound 90 (120 mg. 0.254 mmol) gave Compound 91 -b 
(71 mg, 0.142 mmol) as colorless oil in 56% yield. 

[0498] In a manner similar to the Step 1 of Example 2, Compound 90 (120 mg. 0.254 mmol) gave a crude Compound 
91-c as yellow oil. 



[0499] In a manner similar to Step 2 of Example 2, Compound 91-a (35 mg, 0.074 mmol) gave cmde Compound I- 

1 53 of the title, which was recrystallized from 85% aqueous acetone to give Compound 1-1 53 of the title (1 6 mg, 0.042 
mmol) as colorless crystals in 57% yield. 

m.p. : 214-219 °C (from : 85% aqueous acetone) 

NMR (DMSO-dg) 5: 3.90 (3H, s). 4.29 {2H. s). 7.14-7.20 (2H. m). 7.35-7.39 (2H. m). 7.97 (1H. brs). 8.31 (1H, brs). 
8.57 (1H. s), 8.96 (1H. s). 9.32 (1H. s). 

1-154 5-Dimethyl amino oxalyl3-(4-fluoro benzyl )-8-hydroxy quinoline -7-carboxylic acid methyl ester 

[0500] In a manner similar to Step 2 of Example 2. Compound 91-b (71 mg, 0.142 mmol) gave crude Compound 1- 

154 of the title, which was recrystallized from ethyl acetate-ethylether to give Compound 1-154 (18 mg, 0.044 mmol) 
of the title as yellow crystals in 31% yield. 

m.p. : 187-189 °C (from : ethylacetate -ethylether) 

NMR {CDCI3) 5: 3.03 (3H, s). 3.17 (3H. s), 4.05 {3H. s), 4.22 (2H, s). 6.99-7.05 (2H. m). 7.18-7.23 {2H. m), 8.41 (1H, 
s). 8.89 (1H. d, J=2.1 Hz). 9.49 (1H, d. J=2.1 Hz). 



3-(4-Fluorobenzyl)-8-hydroxy-5-methoxyoxalylquinoline-7-carboxylic acid methyl ester 

[0501] In a manner similar to Step 2 of Example 2, crude Compound 91-c (280 mg) gave crude Compound 1-1 55 of 
the title, which was recrystallized from 85% aqueous acetone to give Compound 1-1 55 (29 mg, 0.073 mmol) of the title 
as yellow crystals, m.p. : 156-158 °C (from : 85% aqueous acetone) 

NMR (CDCI3) 6: 4.03 (3H. s), 4.07 (3H, s). 4.21 {2H, s), 6.99-7.05 (2H, m). 7.18-7.23 (2H. m). 8.54 (1H, s), 8.90 (1H. 
s), 9.34 (IH.s). 



Step 2 



1-155 
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Example 52 
1-156 

5 8-Acetoxy-5-carbamoyl-3-(4-fluorobenzyl)quinoline-7-carboxylic acid methyl ester 
[0502] 

10 




15 

Step 1 

[0503] To a solution of Compound 13 (100 mg, 0.282 mmol; obtained in Step 2 of Example 3) and 4-dimethylaml- 
20 nopyridine (3.5 mg, 0.029 mmol) in THF(4ml), anhydrous acetic acid (0.096 ml. 1.02 mmol) was added under ice- 
cooling and the mixture was stirred at room temperature for 1 hour.The reaction mixture was under ice-cooling poured 
into 10% aqueous citric acld(20ml) and extracted with ethyl acetate. The extract was washed with 10% citric acid and 
bnne,drled over sodium sulfate anhydrous. The solvent was evaporated In vacuo and the resulting residue was recrys- 
tallized from 30% aqueous acetonitorile to give Compound 1-1 56 (77.5 mg, 0.1 96 mmol) of the title as colorless crystals 
25 in 69% yield. 

m.p. : 206 '^C (from : 30%acetonitrile water) 

NMR (CDCI3) 5: 2.54 (3H, s). 3.98 (3H. s), 4.17 (2H, s), 5.84 (1H. brs), 6.14 (1H. brs). 6.97-7.04 (2H, m). 7.14-7.20 
(2H, m), 8.34 (1H. s). 8.74 (1H. d. J=2.1 Hz), 8.85 (1H, d, J=2.1 Hz). 
Elemental Analysis : C2iH^7FN205 
30 Calcd. (%) : C. 63.63; H, 4.32; F. 4.79; N, 7.07. 
Found. (%) : C, 63.36; H, 4.21; F. 4.67; N, 7.14. 

Example 53 

35 1-157 

5-Carbamoyl-3-(4-fluoroben2yl)-8-hydroxy-5-methoxyoxalylquinollne-7-carboxylic acid methyl ester sodium salt 
[0504] 

40 



45 




13 CONH, 



M57 



CONH, 



50 



55 



Step 1 

[0505] To a solution of Compound 13 (848 mg, 2.39 mmol; obtained in Step2 of Example 3) in methanol(340ml), a 

solution of 1M sodium methoxide in methanol (2.34 mi, 2.39 mmol) was added and the mixture was stirred at 50 ''C 

for 1 hour.The solvent was evaporated in vacuo and the resulting residue was washed with ethanol(50 mix 2) to give 

Compound 1-157 (741 mg, 1.97 mmoI)of the title as yellow solid in 82% yield, m.p. : > 300 °C 

NMR (DMSO-dg) 5: 3.67 (3H, s), 4.05 (2H. s). 7.09-7.15 (2H. m). 7.25-7.30 (2H, m). 8.14 (1H. s). 8.34 (IN, d, J=2.1 

Hz), 8.82 (1H, d, J=2.1 Hz). 

Elemental Analysis : Ci9Hi4FN2Na04H20 

Calcd. {%) : C. 57.87; H, 4.09; F, 4.82; N, 7.10; Na, 5.83. 

Found. (%) : C, 58.26; H, 3.52; F. 4.54; N. 7.17; Na, 5.62. 
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Example 54 
1-158 

5 5-Benzenesulfonylarnino-3-(4-fiuorobenzyl)-8-hydroxyquinoline-7-carboxylicacid methyl 
[0506] 




Step2 



20 NHR 



M58 (R=S02Ph) 
1-159 (R = SO/i-CgH,^ 
1-160 (R=S02i-Pr) 

25 

Step 1 

[0507] To a solution of Compound 15 (200 mg, 0.588 mmol; obtained in Step2 of Example 4) and pyridine (0.142 
ml, 1.76 mmol) in methylene chloride (6 ml), under ice-cooling, benzene sulfonyl chloride (0.090 ml, 0.71 mmol) was 
added and the mixture was stirred for 1 hour. After stirred at room temperature for 2 hours,the reaction mixture was 
mixed with 1 N hydrochloric acid (1 0 ml) and extracted with water (20 ml) and brine (1 0 ml), dried over sodium sulfate 
anhydrous. The solvent was evaporated in vacuo and the resulting crystallic residue was recrystallized from ethyl 
acetate -hexan to give Compound 92-a (240 mg) as coloriess crystals in 85% yield. 

[0508] In a manner similar to the above procedure. Compound 92-b and Compound 92-c were obtained. Compound 
15 (1 99 mg. 0.585 mmol) gave Compound 92-b (262 mg) as pale brown oil in 87% yield. Compound 15 (199 mg. 0,585 
mmol) gave Compound 92-c (137 mg) as pale yellow oil in 53% yield. 

Step 2 

[0509] In a manner similar to Step 7 of Reference Example 1 , Compound 92-a (197 mg, 0.410 mmol) gave crude 
Compound 1-158 of the title, which was recrystallized from methanol to give Compound 1-158 (122 mg) of the title as 
coloriess crystals in 64% yield, 
m.p. : 230-233 °C (from : methanol) 

NMR (DMSO-dg) 6: 3.86 (3H, s), 4.07 (2H, s). 7.17 (2H, m), 7.25 (2H, m). 7.43-7.50 (3H. m), 7.55-7.62 (3H, m), 8.03 
(1H. d, J=2.1 Hz), 8.79 (1H, d, J=2.1 Hz), 11.21 (1H, brs). 
Elemental Analysts : C24HigFN205S 
Calcd. (%) : C, 61.79; H, 4.11; F, 4.07; N, 6.01; S, 6.87. 
Found, (%) : C, 61.56; H. 401; F, 4.25; N, 6.07; S. 7.00. 

1-159 

3-(4-Fluorobenzyl)-8-hydroxy-5-(octane-1 -sulfonylamino)quinoline-7-carboxyIic acid methyl 

55 [0510] In a manner similar to Step 7 of Reference Examplel . Compound 92-b (260 mg, 0.503 mmol) gave crude 
crystals of Compound 1-159 of the title, which were recrystallized from isopropanol to give Compound 1-159 (156 mg) 
of the title as coloriess crystals in 62% yield, 
m.p. : 135-136 °C (from : isopropanol) 
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NMR (DMSO-de) 5: 0.83 {3H, t, J=6.8 Hz), 1.12-1.34 (10H. m), 1.63 (2H. m), 2.99 {2H. m). 3.92 (3H. s). 4.24 (2H. s), 

7.14 (2H. m), 7.36 (2H, m), 7.77 (1H. s), 8.43 (1H. d, J=1.8 Hz). 8.91 (1H. d, J=1.8 Hz), 9.61 (1H, s), 11.22 (1H, brs). 

Elemental Analysis : C26H3-|FN205S(H20)o.3 

Calcd. (%) : C, 61.47; H. 6.27; F. 3.74; N. 5.51; S. 6.31. 

Found. {%) : C. 61.60; H. 6.18; F, 3.88; N. 5.46; S. 6.42. 

Compound 1-160 

3-(4-Fluorobenzyl)-8-hydroxy-5-(propane-2-sulfonylamino)quinoline-7-carboxylic acid methyl 



[0511] In a manner similar to Step 7 of Reference Example 1, Compound 92-c (135 mg, 0.302 mmol) gave crude 
crystals of Compound 1-1 60 of the title, which were recrystallized from isopropanol to give Compound 1-160 (53.4 mg) 
of the title as blackish brown crystals in 41% yield, 
m.p. : 179-181 *'C (from : isopropanol) 
15 NMR (DMSO-de) 5: 1-20 (6H, d. J=6.6 Hz), 3.17 (1H. m), 3.92 (3H, s), 4.25 (2H. s). 7.17 (2H. m). 7.36 (2H, m), 7.78 
(1H, s). 8.38 (IH, s), 8.93 (1H. s). 9.58 {1H, s), 11.21 (1H. brs). 
Elemental Analysis: C2iH2iFN205S(H20)o 3 
Calcd. (%): C. 57.60; H. 4.97; F, 4.34; N, 6.40; S. 7.32. 
Found. {%): C, 57.54; H. 4.89; F, 4.44; N, 6.33; S. 7.42. 

20 

Example 55 
1-161 

25 5-(3-Benzylthioureido)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl 
[0512] 



30 OMe 




15 



93-a (X = S. R =CH2Ph) 
93-b (X = S, R = CMjCHjPh) 
93-c (X = 0. R = Ph) 
93-d (X = 0. R = i-Pr) 




M61 (X = S, R = C^^Ph) 
M62 (X = S, R = (HjCHaPh) 
M63 (X = 0, R = P& 
50 . 1-164 (X = 0, R = rPr) 



Step 1 



55 [0513] A solution of Compound 15 (199 mg, 0.585 mmol; obtained in Step 2 of Example 4), benzylisothiocyanate 
(0.440 ml, 3.32 mmol) and bis(tri-n-butylstannoic)ooxide (0.030 ml, 0.059 mmol) in acetonitrile (5 ml) was refluxed for 
12 hours. The reaction mixture was ice-cooledand the pricipitated crystals were filtered, washed with acetonitrile and 
evaporated in vacuo to give Compound 93-a (186 mg) as colorless crystals in 67% yield. 
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In a manner similar to the above procedure, Compound 92-b. Compound 92-c and Compound 92-d were obtained, 
Compound 15 (204 mg, 0.599 mmo!) gave Compound 93-b (262 mg) as colorless crystals in 59% yield. Compound 
15 (201 mg, 0.591 mmol) gave Compound 93-c (224 mg) as colorless crystals in 83% yield. Compound 15 (201 mg, 
0.591 mmol) gave Compound 93-d (183 mg) as ooloriess crystals in 73% yield. 

5 

Step 2 

[0514] To a solution of Compound 93-a (184 mg, 0.376 mmol)in methylene chloride (15 ml), a solution of boron 
tribromide in 1 M methylene chloride(1.50 ml, 1.50 mmol) was added under ice-cooling and stinted for 20 min.The 
10 mixture was mixed with water(15ml)and methylene chloride, and evaporated in vacuo. The pricipitated crystals were 
filtered and the filtrate was washed with water to give crude crystals of the title Compound 1-161 , which were recrys- 
tallized from methanol to give Compound 1-161 (120 mg) of the title as coloriess crystals in 67% yield, 
m.p. : 201-203 '*C (from .methanol) 

NMR (DMSO-de) 5: 3.92 (3H. s). 4.20 (2H, s), 4.65 (2H, d, J=5.7 Hz). 7.13 (2H, m), 7.18-7.34 (7H. m), 7.66 (1H, s). 
15 7.97 (1H, brs), 8.03 (1H, brs). 8.87 (1H, d. J=1.8 Hz), 9.59 (1H. brs), 11.27 (IN. brs). 
Elemental Analysis : C26H22FN303S(H20)o.2 
Calcd. (%): C, 65.18; H. 4.71; F. 3.97; N, 8.77; S, 6.69. 
Found. (%) : C, 65.20; H. 4.35; F. 3.93; N, 8.76; S. 6.44. 

20 1-162 

3-(4-Fluorobenzyl)-8-hydroxy-5-(3-phenethylthioureido)quinoline-7-carboxylic acid methyl 

[051 5] In a manner similar to the syntheses of Compound 1-1 61 , Compound 93-b (1 76 mg, 0.349 mmol) gave cmde 
25 crystals of Compound 1-1 62, which were recrystallized from methanol to give Compound 1-1 62 (1 1 8 mg) as pale blackish 

brown crystals in 69% yield. 

m.p. : 203-206 °C (from : methanol) 

NMR (DMSO-dg) 5: 2.71 (2H, m). 3.57 (2H, m). 3.92 (3H, s), 4.22 (2H. s), 7.06-7.35 (9H, m). 7.52 (1H, brs). 7.60 (1H. 
s). 7.92 (IN. d, J=1.8 Hz). 8.89 (1H, d. J=1.8 Hz), 9.48 (1H. brs), 11.25 (1H. brs). 
30 Elemental Analysis : C27H24FN3O3S 

Calcd. (%) : C. 66.24; H, 4.94; F. 3.88; N, 8.58; S, 6,55. 
Found. (%) : C, 66.03; H, 4.43; F. 3.77; N. 8.56; S, 6.41. 

1-163 

35 

3-(4-Fluorobenzyl)-8-hydroxy-5-(3-phenylureido)quinoline-7-carboxylic acid methyl 

[0516] In a manner similar to the syntheses of Compound 1-161 , Compound 93-c (240 mg, 0.522 mmol) gave cmde 
crystals of Compound 1-163, which were recrystallized from dimethylformamide-water-methanol to give Compound I- 
40 1 63 (1 60 mg) as colorless crystals in 69% yield. 

m.p. : 267-271 °C (from : dimethylformamide-water -methanol) 

NMR (DMSO-dg) 5: 3.93 (3H, s), 4.25 (2H. s). 6.98 (1H, m), 7.12 (2H, m). 7.29 (2H. m), 7.34 (2H, m). 7.47 (2H, m), 
8.06 (1 H, s), 8.27 (1 H. s). 8.53 (1 H, s), 8.86 (1 H. s). 8.88 (1 H, d. J=1 .8 Hz). 11 .07 (1 H, brs). 
Elemental Analysis : C25H2oFN304(H20)o.4 
45 Calcd. (%) : C, 66.34; H. 4.63; F. 4.20; N. 9.28. 
Found. (%) : C, 66.27; H. 4.51; F, 4.18; N, 9.41. 

1-164 

50 3.(4-Fluorobenzyl)-8-hydroxy-5-(3-isopropylureido)quinoline-7-cartx)xylic acid methyl 

[051 7] In a manner similar to the syntheses of Compound 1-1 61 , Compound 93-d (1 83 mg. 0.430 mmol) gave crude 
crystals of Compound 1-164 of the title, which were recrystallized from dimethyl fomriamide-water-methanol to give 
Compound 1-164 (160 mg) of the title as pale brown amorphous in 78% yield. 
55 m p • 251-256 °C (from : dimethyl formamide-water -methanol) 

NMR (DMSO-de) 5: 1.16 (6H, d, J=6.6 Hz). 3.80 (1H. m). 3.97 (3H. s). 4.28 (2H. s). 6.27 (1H. d, J=7.5 Hz), 7.20 (2H. 
m), 7.39 (2H, m). 8,10 (1H, s). 8.22 (2H, s), 8.91 (1H, d. J=2.1 Hz). 11.03 (1H, brs). 
Elemental Analysis : C22H22FN304(H20)o.2 
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Calcd. (%) : C. 63.67; H. 5.44; F. 4.58; N, 10.12. 
Found. (%) : C, 63.59; H, 5.37; F, 4.56; N, 10.41. 

Example 56 

5 

1-165 

3-{4-Fluorobenzyl)-8-hydroxy-5-(3-methylcarbamoylpropionylamino)quinoIine -7-carboxylic acid methyl 
10 [0518] 




95-a (R=Me.rr = H) M65 {R = Me.R' = H> 

95-b (R=R' = Me) M66 (R = fr = Me) 



Stepi 

30 

[0519] A solution of Compound 15 (962 mg, 2.83 mmol; obtained In Step 2 of Example 4) and succinic anhydrous 
(313 mg, 3.13 mmol) in THF(20ml) was refluxed for 24 hours with heating. The reaction mixture was mixed with dieth- 
ylether (20 ml) under ice-cooling and the pricipitated crystals were filtered, washed with diethylether and evaporated 
in vacuo to give Compound 94 (1.21 g) as colorless crystals in 97% yield. 

35 

Step 2 

[0520] To a solution of Compound 94 (198 mg, 0.450 mmol) and 1-hydroxybenzotriazole (74.2 mg, 0.549 mmol) in 
dimethyl formamide (2 ml), a solution of methylamine in 2.0M THF(0.460 ml, 0.920 mmol) and 1-ethyl -3-(3-dimethyl- 
40 amino propyl)carbodiimide hydrochloride (131 mg. 0.683 mmol) were added and the mixture was stirred for 23 hours. 
The reaction mixture was mixed with water (10 ml) and methanol (5 ml), and the pricipitated crystals were filtered, 
washed with water and evaporated in vacuo to give Compound 95-a (154 mg) as colorless crystals in 76% yield. In a 
manner similar to the above procedure. Compound 94 (149 mg, 0.338 mmol) gave Compound 95-b (150 mg) as color- 
less crystals in 95% yield. 

45 

Step 3 

[0521] In a manner similar to the Step 7 of Reference Example 1, Compound 95-a (152 mg, 0.335 mmol) gave 
Compound 1-165 (129 mg) of the title as colorless crystals In 88% yield. 
50 m.p. : 248-250 '^C 

NMR (DMSO-dg) 5: 2.45 (2H, t, J=7.0 Hz). 2.60 (3H. d, J=4.5 Hz). 2.65 (2H, t. J=7.0 Hz). 3.91 (3H, s). 4.20 (2H, s). 
7.14 (2H, m), 7.38 (2H. m), 7.82 (1H. s), 7.83 (1H. m), 8.32 (1H. d. J=2.0 Hz). 8.86 (1H, d. J=2.0 Hz), 9.86 {1H. s), 
11.12 (1H. brs). 

Elemental Analysis : C23H22FN305(H20)o 5 
55 Calcd. (%) : C, 61.60; H. 5.17; F, 4.24; N, 9.37. 
Found. (%) : C, 61.66; H. 4.95; F. 4.34; N, 9.42. 
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1-166 

5-(3-Dimethylcarbamoy!propionylarnino)-3-(4-fluorobenzyl)-8-hydroxyquinoline -7-carboxylic acid methyl 

5 [0522] In a manner similar to the Step 7 of Reference Example 1. Compound 95-b (150 mg. 0.321 mmol) gave 
Compound 1-166 (123 mg) of the title as pale brown crystals in 85% yield, 
m.p. : 230-232 °C 

NMR (DMSO-de) 5: 2.66 (4H. m), 2.85 (3H. s), 3.01 (3H. s). 3.91 {3H, s), 4.19 (2H, s). 7.13 (2H. m), 7.38 (2H, m). 7.79 
(1H, s). 8.38 (1H, d. J=1.8 Hz), 8.86 (1H, d. J=1.8 Hz), 9.87 (1H, s). 11.13 (1H. brs). 
10 Elemental Analysis : C24H24FN3O5 

Calcd. (%) : C, 63.57; H, 5.33; F, 4.19; N. 9.27. 
Found. (%) : C, 63.16: H, 5.37; F. 4.14; N. 8.97. 

Example 57 

15 

1-167 

3-(4-Fluorobenzyl)-8-hydroxy-5-(5-oxa4,5-dihydro[1,2,4]oxadlazole-3-yl) quinoline-7-carboxylic acid methyl 
20 [0523] 




Step2 



Step4 



45 99 



Stepi 

50 [0524] To a solution of Compound 23 (1.00 g. 2.24 mmol; obtained in Example 11), ammonium chloride and 1-hy- 
droxybenzotriazcle (338 mg, 2.50 mmol) in dimethyl fomiamide (10 ml), diisopropylethylamine (1.60 ml. 9.19 mmol) 
and 1-ethyl-3-(3-dimethyl amlnopropyl)carbodiimide hydrochloride (539 mg, 2.81 mmol) were added at room temper- 
ature, and the mixture was stirred for 66 hours and refluxed for 1 hour. The reaction mixture was mixed with water 
(40ml) and the pricipitated crystals were filtered, washed with water and evaporated in vacuo to give Compound 96 

55 (921 mg) as colorless crystals in 92% yield. 
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Step 2 

[0525] To a solution of Compound 96 (921 mg. 2.07 mmol) in THF(50ml), phosphorus pentasulfide(938 mg, 2.11 
mmol) was added at room temperature and the mixture was stinred for 1 hour and refluxed with heating for 2 hours. 
5 The reaction mixture was mixed with disodium hydrogen phosphate* 1 2hydrate (6.05 g) and water (50ml) and extracted 
with chloroform. The extract was dried over sodiun sulfate anhydrous and concentrated in vacuo. The resulting residue 

was subjected to silicagel column chromatography and eluted with n-hexan-ethyl acetate (4:1 , v/v). Fractions containing 
the desired compound were concentrated in vacuo to give Compound 97 (501 mg) as yellow crystals in 53% yield. 

10 step 3 

[0526] To a solution of Compound 97 (499 mg, 1 .08 mmol) in methylene chloride (10 ml), triethyloxonium tetrafluor- 
oborate (95%, 249 mg, 1 .25 mmol) was added under ice-cooling and the mixture was stirred at room temperature for 
30 mins.The mixture was mixed with a solution of hydroxylamine in 1M methanol (5 ml), then stirred for 40 hours. The 
15 mixture was mixed with acueous sodium hydrogencarbonate (30 ml) and extracted with chloroform three times. The 
extract was washed with saturated acueous sodium hydrogencarbonate (20 ml) and water (20 ml), dried over sodium 
sulfate anhydrous and evaporated in vacuo. The resulting residue was subjected to silicagel column chromatography 
and eluted with n-hexan -ethyl acetate (1:2, v/v). Fractions containing the desired compound were concentrated in 
vacuo to give Compound 98 (371 mg) as colorless crystals in 75% yield. 

20 

Step 4 

[0527] To a solution of Compound 98 (350 mg, 0.762 mmol) and pyridine (0.0740 ml, 0.915 mmol) in dimethylfor- 
mamide (3.5ml), ethyl chlorocarbonate (0.080 ml, 0.837 mmol) was added under ice-coolingand the mixture was stirred 
25 for 30 min. which was mixed with water (14 ml) and extracted with ethytacetate. The extract was washed with water 
(20ml)and brine(20ml)and dried over sodium sulfate anhydrous. The solvent was evaporated in vacuo. The resulting 
residue was dissolved in xylen (5ml) and refluxed with heating for 2 hours and evaporated in vacuo. The crystailic 
residue was recrystallized from ethyl acetate-diisopropyl ether to give Compound 99 (172 mg) as pale brown crystals 
on 47% yield. 

30 

Steps 

[0528] To a solution of Compound 99 (170 mg, 0.350 mmol) and sodium iodide (317 mg, 2.13 mmol) in acetonitrile- 
methylene chloride (1 :1 , v/v, 6 ml), chloro trimethyl silane (0.270 ml, 1 .58 mmol) was added under ice-cooling, and the 

35 mixture was stirred for 4 hours at room temperature. The mixture was mixed with 10% aqueous sodium bisulfite (3ml) 
and water(1 Oml),extracted with chloroform twice and dried over sodium sulfate anhydrous. The solvent was evaporated 
in vacuo. The crystailic residue was recrystallized from methanol to give Compound 1-167 of the title(113 mg) as color- 
less crystals on 82% yield, 
m.p. : 212-214 °C (from : methanol) 

40 NMR (DMSO-dg) 5: 3.94 (3H, s). 4.26 (2H, s), 7.15 (2H, m), 7.36 (2H, m). 8.29 (1H, s), 8.87 (1H, d, J=2.1 Hz). 8.96 
(1H. d. J=2.1 Hz). 12.89 (1H. brs). 
Elemental Analysis : C2oHi4FN305(MeOH)o 2 
Calcd. (%) : C. 60.39; H, 3.71; F. 4.73; N, 10.46. 
Found. (%) : C, 60.33; H, 3.61; F. 4.58; N. 10.57. 
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Example 58 
1-168 

5 5-{(1 S)-1 -Dimethylcarbamoylethylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7H:ar^^ acid methyl 
[0529] 



10 



15 



20 



BocHI 



10(Ha (R = Me) 

100-b (R=i-Pr) 

100-c (R = i-Bu) 

100-d (R = s-Bu) 

100-e (R = BfO 

100-f (R = CH£ 



Stepi 



X 



101-a (R = Me) 
101-b (R=i-Pr) 
101-O (R = i-Bu) 
101-d CR = s-Bu) 
101-e (R = Bn) 
101-f 



(R = CHj- 



CONMe, 




^OBn 



1-168 (R=M8) 
1-169 (R=iH=»r) 
1-170 (R = i-Bu) 
1-171 (R = s-Bu) 
1-172 (R = BrO 

M73 (R = CH 



CONMe^ 



On, 



^OBn 



Stepi 

[0530] To a solution of A/-f-BOC-L-alanine 100-a (1.89 g, 9.99 mmol) and 1-hydroxybenzotriazole (270 mg. 2.00 
25 mmol) in dimethylformamide (20m!), a solution of dimethyl amine in 2.0 M tetrahydrofuran (7.50 ml, 15.0 mmol) and 
1-ethyl-3-(3-dimethyl aminopropyl)-carbodiimide hydrochloride (2.30 g, 12.0 mmol) was added at room temperature 
and stin-ed for 4 hours. The mixture was mixed with water (50ml) and extracted with ethyl acetate (1 00 ml). The extract 
was washed with water (20ml) twice and brine (20ml), and dried over sodium sulfate anhydrous. The residue, which 
was obtained from the mixture by evaporation in vacuo, was mixed with a solution of hydrogen chloride in 4M dioxane 
30 (25ml . 1 0Ommol) and stin-ed for 45 min.The solvent was evaporated in vacuo to give a crude Compound 101-a, which 
was allowed to react without purification. In a manner similar to above, A/-/-BOC-/.-va!ine, A/-f-BOC-L-leucine, N-t- 
BOC-/--isoleucine. A/-f-BOC-L-phenylalanine and /SAf-BOC-A/^-(benzyloxymethyl)-/--histidine each gave crude Com- 
pounds, 101-b to 101-f. respectively. 

35 step 2 

[0531] To a solution of Compound 23 (300 mg, 0.673 mmol; obtained in Example 11), a caide of the above Compound 
101-a(208mg) and 1-hydroxybenzotriazole (92.3 mg. 0.683 mmol) in dimethyl formamide (3ml), triethyl amine (0.280 
ml, 2.01 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (201 mg. 1 .05 mmol) were added at 
40 room temperature and stirred for 6 hours.The mixture was mixed with 0.2N hydrochloric acid (10 ml)and extracted with 
ethyl acetate (60 ml). 

[0532] The extract was washed with IN hydrochloric acid (30 ml), water (30 ml), saturated aqueous sodium hydro- 
gencarbonate (30 ml), water (30 ml) and brine (30 ml), and dried over sodiun sulfate anhydrous.The mixture was 
evaporated in vacuo. A suspension of the resulting residue and 10% Palladium carbon (50.2 mg) in ethylacetate -meth- 
45 anol(1:1, v/v, 30 ml) was stin-ed for 2 hours under hydrogen atomosphere at 1 atm at room temperature, which was 
filtered and concentrated in vacuo. The resulting crystalline residue was recrystallized from acetonitrile - methanol to 
give Compound 1-168 (94.0 mg) of the title as colorless crystals in 31% yield, 
m.p. : 139-140 °C (from : acetonitrile - methanol) 

NMR (DMSG-dg) 5: 1.28 (3H. d, J=7.2 Hz). 2.87 (3H. s). 3.08 (3H. s). 3.93 (3H. s), 4.21 (2H, s), 4.93 (1H. m). 7,14 
50 (2H, m), 7.34 (2H. m), 8.04 (1H. s). 8.81 (1H. d. J=1.8 Hz), 8.74 (1H, d, J=7.5 Hz). 8.88 (1H. d, J=2.1 Hz). 
Elemental Analysis : C24H24FN305(H20)o.4 
Calcd. (%) : C. 62.57; H. 5.43; F. 4.12; N. 9.12. 
Found. (%) : C, 62.53; H, 5.22; F. 4.17; N. 9.02. 
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1-169 

5-((1 S)-1 -Dimethylcarbamoyl-2-methylpropyIcarbamoyl)-3-(4-fluoro benzyl )-8-hydroxyquinollne-7-carboxylic acid 
methyl 

5 

[0533] In a manner similar to the syntheses of Compound 1-168. Compound 23 (300 mg. 0.673 mmol) gave crude 

crystals of Compound 1-169 of the title, which were recrystallized from isopropanol to give Compound 1-169 (167 mg) 

of the title as colorless crystals in 52% yield. 

m.p. : 173-174 **C (from : isopropanol) 
10 NMR (DMSO-de) 5: 0.90 (3H, d, J=6.6 Hz), 0.91 (3H. d, J=6.6 Hz), 2.09 (1H, m). 2.89 (3H, s). 3.14 (3H, s), 3.93 (3H. 

s), 4.21 (2H, s), 4.74 (1H, dd, J=8.1, 8.1 Hz). 7.14 (2H, m). 7.33 (2H. m), 7.96 (1H, s), 8.43 (1H, d. J=2.0 Hz). 8.68 

(1H, d. J=8.1 Hz), 8.90 (1H, d. J=2.0 Hz). 11.52 (1H, brs). 

Elemental Analysis : C26H28FN3O5 

Calcd. (%) : C, 64.85; H. 5.86; F. 3.95; N. 8.73. 
15 Found. (%) : C, 64.59; H. 5.86; F, 3.89; N. 8.69. 

1-170 

5-((1 S)-1 -Dimethylcarbamoyl-3-methylbutylcarbamoyl)-3-(4-fluoro benzyl)-8-hydroxyquinoline-7-carboxylic acid 
20 methyl 

[0534] In a manner similar to the syntheses of Compound 1-168, Compound 23 (300 mg, 0.673 mmol) gave crude 

crystals of Compound 1-170 of the title, which were recrystallized from ethanol to give Compound 1-170 (179 mg) of 

the title as colorless crystals in 54% yield. 
25 m.p. : 1 92-1 93 °C (from : ethanol) 

NMR (DMSO-de) 5: 0.89 (3H, d, J=6.3 Hz), 0.93 (3H. d. J=6.3 Hz). 1.41 (1H, m), 1.62 (2H, m), 2.88 (3H, s). 3.10 (3H. 

s), 3.93 H, s). 4.21 (2H, s). 4.96 (1H, m). 7.14 {2H, m). 7.33 (2H, m), 8.00 (1H. s). 8.51 (1H. d. J=2.4 Hz), 8.75 (1H. d. 

J=8.1 Hz), 8.91 (1H. d, J=2.4 Hz). 11.38 (1H, brs). 

Elemental Analysis : C27H3QFN3O5 
30 Calcd. {%) : C. 65.44; H, 6.10; F, 3.83; N. 8.48. 

Found. (%) : C. 65.40; H, 6.19; F, 3,78; N, 8.44. 

1-171 

35 5-((1 S,2S)-1 -Dimethylcarbamoyl-2-methylbutylcarbamoyl)-3-(4-fluoro benzyl )-8-hydroxyquinoline-7-carboxylic acid 
methyl 

[0535] In a manner similar to syntheses of Compound 1-168, Compound 23 (300 mg. 0.673 mmol) gave crude crystals 
of Compound 1-171 of the title, which were recrystallized from ethanol to give Compound 1-171 (118 mg) of the title as 
40 colorless crystals in 35% yield, 
m.p. : 172-173 '^C (from : ethanol) 

NMR (DMSO-dg) 5: 0.83 (3H, t. J=7.2 Hz), 0.86 (3H, d, J=6.9 Hz), 1.16 (1H, m), 1.49 (1H. m), 1.90 (1H, m), 2.89 (3H, 
s). 3.16 (3H. s), 3.92 (3H, s), 4.21 (2H. s). 4.79 (IH. dd. J=8.7, 8.7 Hz). 7.14 (2H. m), 7.33 (2H. m). 7.95 (1H. s). 8.43 
(1H, d, J=2.1 Hz). 8.72 (1H. d. J=8.7 Hz). 8.90 (IH. d, J=2.1 Hz). 11.39 (IH, brs). 
45 Elemental Analysis : C27H30FN3O5 

Calcd. (%) : C, 65.44; H. 6.10; F, 3.83; N, 8.48. 
Found. (%) : C. 65.34; H, 5.99; F, 3.71 ; N. 8.44. 

M72 

50 

5-((1S)-1-Dimethylcarbamoyl-2-phenylethylcarbamoyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxyllc acid 
methyl 

[0536] In a manner similar to syntheses of Compound 1-168, Compound 23 (300 mg, 0.673 mmol) gave crude crystals 
55 of Compound 1-1 72 of the title, which were recrystallized from acetonitrile to give Compound 1-1 72 (283 mg) of the title 
as pale blue crystals in 79% yield, 
m.p. : 224-226 °C (from : acetonitrile) 

NMR(DMSO-d6) 5: 2.87 (3H, s). 2.92 (IH. dd. J=9.6. 13.8 Hz). 3.02 (3H. s). 3.04 (IH, dd. J=5.7, 13.8 Hz), 3.94 (3H, 
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s). 4.15 (2H, s). 5.15 (1H, m), 7.14 (2H, m), 7.19-7.34 (7H. m). 7.95 (1H, s). 8.23 (1H. d. J=2.3 Hz). 8.84 (1H. d. J=2.3 
Hz). 8.91 (1H. d. J=8.1 Hz). 11.34 (1H, brs). 
Elemental Analysis: C30H28FN3O5 
Calcd. (%): C. 68.04; H, 5.33; F. 3.59; N, 7,93. 
5 Found. {%) : C. 67.81; H. 5.27; F, 3.52; N. 7.84. 

1-173 

5-[(1 S)-2-(1 -Benzyloxymethyl-1 H-imidazole-4-yl)-1-dimethylcarbamoyl ethylcarbamoyll-3-{4-f)uorobenzyt)- 
10 8-hydroxyquinoline-7-carboxylic acid methyl 

[0537] In a manner similar to syntheses of Compound 1-1 68. Compound 23 (300 mg, 0.673 mmol) gave crude crystalx 

of Compound 1-1 73 of the title, which were recrystallized from ethanol to give Compound 1-1 73 (1 28 mg) of the title as 

pale yellow crystals in 29% yield. 
15 m.p. : 159-160 °C (from : ethanol) 

NMR (DMSO-dg) 5: 2.86 (3H, s), 2.94 (3H. s). 2.97 (1H. dd. J=9.0, 15.3 Hz), 3.08 (1H, dd, J=5.7, 15.3 Hz), 3.90 (3H. 

s) 4.16 (2H. s). 4.45 (1H. d, J=11.3 Hz). 4.51 (1H, d, J=11.3 Hz), 5.23 (1H, m), 5.48 (1H. d, J=11.1 Hz). 5.56 (1H, d, 

J=11.1 Hz), 6.78 (1H, s). 7.11 (2H, m), 7.27-7.37 (7H. m), 7.80 (1H, s), 7.99 (1H. s). 8.35 (1H, d. J=1.8 Hz), 8.81 (1H, 

d, J=1 .8 Hz). 8.85 (1 H. d, J=8.4 Hz). 
20 Elemental Analysis : C35H34FN506(H20)o.7 

Calcd. (%) : C, 64.45; H, 5.47; F, 2.91; N, 10.74. 

Found. {%) : C, 64.38; H, 5.34; F. 2.83; N, 10.85. 

Example. 59 

25 

1-174 

3-(4-Fluorobenzyl)-8-hydroxy-5-isobutylaminoquinoline-7-carboxylic acid methyl ester 
30 [0538] 



35 




40 Step 1 

[0539] Isobuthyl chloride (57.6 0.55 mmol) was added dropwise to a solution of Compound 15 (170.2 mg, 0.5 
mmol;obtained in Step2 of Example 2) and pyridine (51.0 ^ll. 0.63 mmol)in DMF(3.0ml) at 0 °C. The reaction mixture 
was stin-ed for 30 mins, mixed with ice-water and stin-ed for 1 5mins. The pricipitate was filtered and washed with water, 
45 MeCN and isopropylether. which was dried in vacuo for 5 hours at 70'*C to give Compound 102 (179 mg, 0.45 mmol. 
90.0 %) as colorless crystals. 

Step 2 

50 [0540] To a solution of Compound 1 02 (1 50 mg, 0.380 mmol) in methylene chloride (7.0 ml), a solution of 1 .OM BBrg 
(0.75 ml, 0.75 mmol) in methylene chloride was added dropwise at -20°C. 

[0541] The reaction mixture was stin-ed for 10min and warmed to room temperature. After cooling to -20*'C again, a 
solution of 1 .OM BBrg (0.75 ml, 0.75 mmol) in methylene chloride was added dropwise to the reaction mixture, stirred 
for 10 min and mixed with ice-water. Then, the reaction mixture was extracted with ethyl acetate and the organic layer 
55 was washed with brine, saturated aqueous sodium bicarbonate and brine. The organic layer was dried over anhydrous 
sulfate sodium and evaporated in vacuo. The obtained residue was subjected to silica gel column chromatography 
and eluted with chlorofonn - aqueous methanol(32:6:0.5, v/v).The resulting pale yellow crystals were poured into ethyl 
acetate and washed with dilute hydrochloric acid . HjO, brine and dried over anhydrous sodium sulfate.The solvent 
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was evaporated in vacuo and recrystallized from isopropylether to give Compound 1-174 (45 mg. 0.11 mmol, 31.0%) 
of the title as colorless crystals, 
m.p. : 249-251 X (from : i-PraO) 

NMR (CDCI3) 5: 1.27 (6H, d, J=6.6 Hz). 2.61 (1H. m), 4.00 (3H, s). 4.17 (2H, s). 6.96-7.06 (2H. m), 7.10-7.20 (3H, m). 
7.64-7.70 (1H, m). 7.92 (1H, s), 8.82-8.84(1 H. m), 11.83 (IH.brs). 
Elemental Analysis: C22H21FN2O4O.IH2O 
Calcd. (%): C. 66.36; H, 5.37; F, 4.77; N, 7.03. 
Found. (%) : C, 66.31; H, 5.14; F. 4.50; N. 7.11. 

[0542] In a manner similar to Example 59 and Step 2 of Example 2, Compounds 1-175 to 1-182 were syntheslsed. 



5-(Cyclohexancarbonylamino)-3-(4-fluorobenzyl)-8-hydroxyquinoIine-7-carboxylic acid methyl ester 
[0543] m.p. : 250-251 °C (from : MeOH) 

NMR (CDCI3) 5: 1.20-2.00 (10H. m), 2.24-2.40 (1H. m). 4.00 (3H. s), 4.17 (2H. s), 6.98-7.10 (3H. m). 7.12-7.20 (2H, 
m). 7.58-7.62 (1H, m). 7.90 (1H. s), 8.82-8.88(1 H, m), 11.82 {1H,brs). 
Elemental Analysis : C25H25FN2O4 O.2H2O 
Calcd. (%) : C, 68.23; H. 5.82; F, 4.32; N, 6.37. 
Found. (%) : C. 68.20; H, 5.64; F. 4.06; N. 6.41 . 



5-Ben2oylamino-3-(4-fluoroben2yl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0544] m.p. : 247-249 °C (from : MeOH) 

NMR (CDCI3) 5: 4.02 (3H, s), 4.17 (2H, s), 6.86-7.06 (2H, m), 7.12-7.20 (2H, m). 7.50-7.66 (3H, m). 7.76-7.98 (4H. m), 

8.09 (1H, s), 8.86-8.92 (1H, m). 

Elemental Analysis : C25H19FN2O4 0.4MeOH 

Calcd. (%) : C. 68.83; H, 4.68; F, 4.29; N, 6.32. 

Found. (%) : C, 69.03; H, 4.62; F. 3.97; N. 6.31. 



3-(4-FluorobenzyI)-8-hydroxy-5-[(thiophene-2-carbonyl)-amino]-quinoline-7-carboxylic acid methyl ester 
[0545] m.p. : 224-225 °C (from : MeOH) 

NMR (CDCI3) 5: 4.00 (3H. s). 4.16 (2H, s), 6.94-7.14 (2H, m), 7.10-7.20 {3H, m). 7.60 (1H. d, J=4.8H2). 7.64-7.74 {2H, 

m). 7.82-7.88 (1H. m). 8.06 (1 H, s). 8.82-8,90 (IN. m). 

Elemental Analysis : C23H-,7FN204S O.3H2O 

Calcd. (%) : C, 62.52; H, 4.01; F, 4.30; N, 6.34; S, 7.26. 

Found. (%) : C, 62.81; H. 3.69; F, 4.05; N, 6.41; S, 6.97. 
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1-178 

3-{4-Fluorobenzyl)-5-[2-(4-fluorophenyl)-ace1ylamino]-8-hydroxyquinoline-7-carboxylic acid methyl ester 

5 [0546] m.p. : 239-240 °C (from : MeOH) 

NMR {CDCI3) 6: 3.79 (2H, s). 4.00 (3H. s), 4.10 (2H, s). 6.96-7.18 (5H. m). 7.28-7.36 (2H. m). 7.38-7.44 (1H. m). 7.96 
{1H. s). 8.80-8.86 {1H, m). 

Elemental Analysis : C26H20F2N2O4 0.2MeOH 0.1 HCI 

Calcd. (%) : C, 66.60; H. 4.46; F, 8.04; N. 5.92. 
10 Found. {%) : C, 66.83; H, 4.34; F. 7.60; N. 5.95. 

1-179 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-methoxy-acetylamino)-quinoline-7-carboxylic acid methyl ester 

15 

[0547] m.p. : 154-155 °C (from : MeOH) 

NMR (CDCI3) 5: 3.52 (3H, s), 4.01 (3H, s), 4.11 (2H. s), 4.20 (2H, s), 7.00-7.08 (2H. m). 7.14-7.22 (2H. m). 7.72-7.78 
(IH. m). 8.15 (1H. s), 8.30 (1H, brs),8.80-8.90 (1H. m), 11.87 (1H, brs). 
Elemental Analysis : C21H19FN2O5 
20 Calcd. (%) : C. 63.31; H, 4.81; F. 4.77; N. 7.03. 
Found. (%) : C. 63.06; H, 4.54; F. 4.59; N, 7.14. 

1-180 

25 5-(4-Chlorobenzoylamino)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 
[0548] m.p. : 253-254 °C (from : MeOH) 

NMR (DMSO-dg) 5: 3.93 {3H, s). 4.23 (2H. s). 7.08-7.16 (2H. m). 7.30-7.36 (2H, m). 7.65 {2H. d, J=8.4Hz). 7.86 (IH, 
s). 8.04 (IH. d, J=8.4Hz). 8.10-8.14 (1H. m), 8.88-8.90 (1H, m). 

30 

1-181 

5-(2-Chlorobenzoylamino)-3-(4-fluorobenzyl)-8-hydroxyquinoline-7-carboxylic acid methyl ester 

35 [0549] m.p. : 230-232 °C (from : MeOH) 

NMR (DMSO-dg) 5: 3.94 {3H, s), 4.25 (2H. s). 7.12-7.20 (2H. m). 7.30-7.40 (2H. m), 7.44-7.68 (4H. m), 7.93 (IH. s), 

8.16-8.22 (1H, m). 8.92-8.96 (IH. m). 

Elemental Analysis : C25H18FN2O4CI 

Calcd. (%) : C. 64.59; H, 3.90; F. 4.09; N. 6.03; CI. 7.63. 
40 Found. (%) ; C, 64.33; H. 4.01; F, 4.03; N. 6.05; CI. 7.52. 

1-182 

3-(4-Fluorobenzyl)-8-hydroxy-5-(3-methoxy-propionylamino)-quinoline-7-carboxylic acid methyl ester 

45 

[0550] m.p. : 190-192 °C (from : MeOH) 

NMR (DMSO-de) 6: 2.64 (2H. t, J=6.4 Hz), 3.29 (3H, s). 3.66 {2H, t. J=6.4 Hz), 3.91 (3H, s), 4.20 (2H, s). 7.10-7.20 
(2H. m), 7.30-7.38 (2H. m), 7.83 (IH, s). 8.16-8.18 (IH. m). 8.84-8.90 (IH, m), 9.84 (IH, s). 11.63 (IH. brs). 
Elemental Analysis : C22H21FN2O5 
50 Calcd. (%) : C. 64.07; H, 5.13; F. 4.61; N, 6.79. 
Found. (%) : C. 63.80; H. 5.01; F. 4.42; N. 6.72. 
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Example 60 
1-183 

5 3-{4-FluorobenzyI>-8-hydroxy-5-(2-oxo-oxazolidine-3-yl)-quinoline-7-carboxylic acid methyl ester 
[0551] 




0"° 



Stepi 

25 

[0552] To a solution of Compound 15 (170.2 mg. 0.5 mmol; obtained in Step2 of Example 4) and pyridine (204.0 \i 
I, 2.5 mmol) in DI\/IF(3.0 ml), 2-chloro ethyl chloroformate (79mg, 0.55 mmol) was added dropwise at 0 °C and stirred 
for 10 min, mixed with ice-water and stirred for 10min. The priclpitate was filtered and washed with water, MeCN: 
Isopropyl ether=1 :1 (v/v),and isopropyl ether. The resulting residue was evaporated in vacuo for 5 hours at 70°C to give 
30 Compound 103 (212 mg, 0.46 mmol, 92.0%) as colorless crystals. 

Step 2 

[0553] To a solution of Compound 103 (174 mg, 0.38 mmol) in THF (15ml), under ice-cooling 60% NaH (18.0mg, 
35 0.45 mmol) was added. The reaction solution was stirred for 30 min at room temperature and mixed with ice-water. 
The reaction mixture was extracted with ethyl acetate and the organic layer was washed with water, brine and dried 
over magnesium sulfate. The obtained residue was washed with isopropylether to give Compound 104 (149 mg, 0.36 
mmol, 95.5%) as coloriess crystals. 

40 step 3 

[0554] In a manner similar to the Step 2 of Example 2, Compound 104 (140 mg, 0.3 mmol) gave Compound 1-183 

(78 mg, 0.197 mmol, 65.6 %) as colorless crystals. 

m.p. : 152-153 °C (from : MeOH-CHCIa-EtOAc) 
45 NMR (CDCI3) 5: 3.98-4.06 (2H. m), 4.02 (3H. s), 4.20 (2H, s), 4.56-4.64 (2H, m). (2H, s), 6.98-7.06 (2H. m), 7.14-7.20 

(2H. m), 7.84-7.88 (1H, m), 7.92 (1H, s).8.82-8.90 (1H, m). 

Elemental Analysis : G21H17FN2O5 O.4H2O 

Calcd. (%) : C, 62.50; H, 4.45; F, 4.71; N, 6.94. 

Found. (%) : C, 62.55; H, 4.24; F, 4.59; N, 6.95. 
50 [0555] In a manner similar to Example 60, Compound 1-184 was synthesized. 
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1-184 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-oxo-lmldazo!idine-1-yl)-quinoline-7-carboxylic acid methyl ester 

15 [0556] m.p. : 248-250 °C (from : MeOH - EtOAc) 

NMR (DMSO-dg) 6: 3.45-3.55 (2H. m). 3.76-3.86 (2H, m), 3.92 (3H, s). 4.23 (2H, s). 6.90 (1H. brs), 7.10-7.20 (2H, m), 

7.30-7.40 (2H, m). 7.70 (1H. s), 8.12-8.18 (1H, m). 8.82-8.86 (1H, s).11.16 (1H, brs). 

Elemental Analysis : C21H18FN3O4 O.2H2O 

Calcd. (%) : C. 63.22; H. 4.65; F. 4.76; N, 10.53. 
20 Found. (%) : C. 63.02; H. 4.28; F, 4.68; N, 10.63. 

Example. 61 

1-185 

25 

3-(4-Fluoroben2yl)-8-hydroxy-5-morpholine-4-yl-quinoline-7-carboxylic acid methyl ester 
[0557] 

30 



35 




Step 1 

40 

[0558] A suspension of Compound B-1 (120 mg, 0.25 mmol;obtained in Example. B-1 ;), Tris(dibebzylidenacetone)- 
dipalladium(0)(9mg,0.01mmol),4,5-Bis(diphenyl phosphino)-9,9-dimethylxantthene (18 mg,0.03 mmol), cesium car- 
bonate (114 mg, 0.35 mmol)and morpholine (26 mg, 0.3 mmol) in dioxane(0.5ml) was reacted with heating at 100°C 
for 8 hours. The reaction solution was cooled to room temperature and mixed with cooled-aqueous citric acid. The 
45 reaction mixture was extracted with ethyl acetate and washed with water, brine and dried over sodium sulfate. The 
solvent was evaporated in vacuo and the resulting residue was subjected to silica gel column chromatography and 
eluted with n-hexan-ethyl acetate (1 :2, v/v) to give Compound 1 05 (1 06 mg, 0.22 mmol, 87.0%) as pale yellow crystals. 

Step 2 

50 

[0559] To a solution of Compound 105 (100 mg, 0.21 mmol) in ethyl acetate (2ml) - ethanol (2 ml), 10% Pd-C (10 
mg, 10wt%) was added and reacted for 30 min at room temperature under hydrogen atomosphere.The reaction solution 
was filtered and the filtrate was concentrated in vacuo. The obtained residue was recrystallized from isopropylether - 
ethyl acetate to give Compound 1-185 of the title (38 mg, 0.1 mmol, 46.0 %) as pale green crystals. 
55 m.p. : 1 1 9-1 20 ^C (from : '-PrjO - EtOAc) 

NMR (CDCI3) 5: 2.90-2.98 (4H, m), 3.80-3.90 (4H, m). 4.03 (3H, s), 4.20 (2H. s). 7.00-7.08 (2H, m). 7.16-7.24 (2H, m), 
7.46 (1H. s), 8.14-8.18 (1H, m), 8.84-8.88 (1H, m), 11.05 (1H, s). 
Elemental Analysis : C22H21FN2O4 
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Calcd. (%) : C. 66.66; H. 5.34; F, 4.79; N, 7.07. 
Found. (%) : C. 66.50; H, 5.28; F, 4.62; N, 7.02. 

[0560] In a manner similar to Example 61 , Compounds 1-1 86 and 1-187 were synthesized. 



10 




15 

1-186 

3-(4-Fluorobenzyl)-8-hydroxy-5-piperidine-1-yl-quinoline-7-carboxylic acid methyl ester 

20 [0561] m.p. : 1 33-1 34 X (from : l-PrjO) 

NMR (CDCI3) 5: 1.40-1.80 (10H, m). 4.01 {3H. s). 4.19 (2H, s), 7.00-7.08 (2H, m). 7.16-7.24 (2H, m), 7.40 (1H, s). 

8.10-8.18 (1H, m). 8.80-8.88 (1H, m), 11.57 (IH. m). 

Elemental Analysis : C23H23FN2O3 O.2H2O 

Calcd. (%) : C, 69.40; H. 5.93; F, 4.77; N. 7.04. 
25 Found. (%) : C. 69.43; H, 5.78; F, 4,54; N, 6.96. 

1-187 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-oxo-pyrorldine-1-yl)-qulnoline-7-carboxyllc acid methyl ester 

30 

[0562] m.p. : 1 86-1 88 *^C (from : EtOAc) 

NMR (CDCI3) 5: 2.20-2.32 (2H, m). 2.60-2.68 (2H, m), 3.72-3.80 (2H. m). 4.01 (3H. s), 4.18 (2H. s). 6.98-7.06 (2H. m), 
7.12-7.20 (2H, m), 7.62-7.64 (2H. m),8.84-8.88 (1H, m) 
Elemental Analysis : C22H-|9FN204 
35 Calcd. (%) : C, 67.00; H, 4.86; F. 4.82; N. 7.10. 
Found. (%) : C. 66.76; H. 4.86; F. 4.67; N. 7.11. 

Example 62 

40 1-188 

1-[3-(4-Fluorobenzyl)-8-hydroxy-7-propionylquinoline-5-yl]-pyrrolidine-2-one 
[0563] 



50 




55 Step 1 

[0564] In a manner similar to Example 61 , Compound 1 06 (1 33mg, 0.33mmol ; obtained In manner of WO02/70486) 
gave to Compound 107 (50 mg, 0.124 mmol, 36,4%). 
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Step 2 

[0565] A mixture of Compound 107 (50 mg, 0.124 mmol) and pyridine hydrochloride (500 mg, 4.3 mmol) was stin-ed 
for 10min at 180°C. The reaction solution was cooled to room temperature and mixed with ice water and stirred for 60 
5 min. The pricipitated crystals were filtered and washed with water and dried under reduced pressure. The resulting 
residue was recrystallized from etyl acetate to give Compound 1-1 88 of the title(30 mg, 0.076 mmol, 63.7%) as colorless 
crystals. 

m.p. : 202-203 °C (from : EtOAc) 

NMR (CDCI3) 5: 1.28 (3H. d. J=6.9 Hz). 2.22-2.34 (2H. m), 2.60-2.68 (2H. m). 3.13 (2H, q, J=6.9 Hz), 3.74-3.80 (2H. 
10 m), 4.18 (2H, s), 6.98-7.06 (2H. m), 7.12-7.20 (2H. m). 7.60-7.64 (1H, m). 7.73 (1H, s), 8.82-8.85 (1H, m). 
Elemental Analysis : C23H21FN2O3 O.6H2O 
Calcd. (%) : C. 68.51; H, 5.55; F, 4.71; N. 6.95. 
Found. (%) : C, 68.24; H, 5.54; F. 4.54; N, 6.76. 

15 Example 63 

1-189 

5-{Dimethylaminooxalyl-amino)-3-(4-fluorobenzyl)-8-hydroxyquinorme-7-carboxylic acid methyl ester 

20 

[0566] 



25 



30 




Step 1 

[0567] To a solution of Compound 23 (obtained in Example 11; 8.0 g, 18 mmol)in THF(80ml),triethyl amine (3.5 ml, 
40 25.2 mmol), diphenyl azide phoshate (4.83 ml, 21 .6 mmol) and 2-trimethyl siiiyi ethanol (3.6 ml, 25.2 mmol) were added. 
[0568] The reaction solution was refluxed for 3 hours and cooled to room temperature. The solvent was evaporated 
in vacuo, mixed with ethyl acetate (300 ml) and water (100ml),and separated. The organic layer was washed with 10% 
aqueous citric acid, brine, saturated aqueous sodium hydrogen carbonate and brine, and dried over magnesium sulfate. 
The solvent was evaporated in vacuo and the obtained residue was recrystallized from isopropylether to give Compound 
45 108 (8.13 g, 14.5 mmol. in 80.5 %) as pale yellow crystals. 

Step 2 

[0569] To a solution of Compound 108 (6.36 g, 11 .3 mmol) in THF(35ml), 1 .OM tetrabutyl ammonium fluoride (1 7 ml, 
50 1 7 mmol) in toluene and potassium fluoride (989 mg, 1 7 mmol) was added and stin-ed for 6 hours.The reaction solution 
was mixed with iced-water and extracted with ethyl acetate and the organic layer was washed with 1 0% aqueous citric 
acid, brine, saturated aqueous sodium hydrogen carbonate .and dried over magnesium sulfate and concentrated. The 
resulting residue was subjected to silica gel chromatography (n-hexan :ethyl acetate xhloroform =2:1:1, v/v) to give 
Compound 109 (4.8 g) as yellow crystals. 

55 

Step 3 

[0570] To a solution of pyridine (101 \l 1, 1 .25 mmol) and oxalyl chloride (95 1. 1 .0 mmol) in THF(7.0ml).a solution 
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of Compound 109 (208 mg, 0.5 mmol) in THF(3.0ml) was dropwlseadded dropwise at -20°C. After stirring for 30 mins 
at this temperature, a solution of 2.0M dimethyl amine (2.5 ml, 5mmol) in THF was dropwiseadded dropwise. The 
reaction solution was stirred for 30 mins and mixed with water (5.0 ml). Additionaly the reaction mixture was stirred for 
30 min and filtered. The filtrate was extracted with ethyl acetate and the organic layer was washed with diluted hydro- 
5 chloric acid, water, and brine. The organic layer was dried over sodium sulfate and evaporated in vacuo. The obtained 
oil was recrystallized from isopropyl ether to give Compound 110 (56 mg, 0.11 mmol, 21.7 %) as colorless crystals. 

Step 4 

10 [0571] Compound 110 (120 mg, 0.23 mmol) was dissolved in ethyl acetate (3.0ml) - methanol (3.0 ml) - THF (3.0 
ml) and mixed with 10% Pd-C. The reaction mixture was stirred for 1.5 hours at room temperature under hydrogen 
atmosphere. The reaction solution was filtered and the filtrate was evaporated. The obtaained residue was recrystal- 
lized from methanolethyl acetate to give Compound 1-189 of the title(60 mg, 0.14 mmol, 61.3 %)as pale green crystals, 
m.p. : 216-218 °C (from : '-Pr20) 

15 NMR (CDCI3) 5: 3.15 (3H, s), 3.53 (3H. s). 4.03 (3H, s). 4.19 (2H, s). 6.98-7.04 (2H. m). 7.12-7.18 (2H. m). 7,92-7.96 
(1H. m), 8.24 (1H, s), 8.86-8.90 (1H. m), 9.45 (1H, s). 
Elemental Analysis : C22H20FN3O5 0.1 H2O 
Calcd. (%) : C. 61.85; H, 4.77; F, 4.45; N, 9.84. 
Found. {%) : C. 61.68; H, 4.61; F, 4.22; N. 9.67. 

20 [0572] In a manner similar to Example 63. Compound 1-190 was synthesized. 



OH 



25 




30 

1-190 

3-(4-Fluorobenzyl)-8-hydroxy-5-(methoxyoxalylamino)-quinoline-7-carboxylic acid methyl ester 

35 [0573] m.p. : 1 68-1 70 °C (from : MeOH - EtOAc) 

NMR (CDCI3) 5: 4.02 (3H, s), 4.03 (3H. s), 4.20 (2H, s). 6.98-7.06 (2H. m), 7.12-7.20 (2H. m), 7.82-7.86 (1H. m), 8.21 

(1H, s), 8.86-8.94 (2H. m), 11.93 (1H. s). 

Elemental Analysis : C21H17FN2O6 1.1 H2O 

Calcd. (%) : C. 58.36; H, 4.48; F, 4.30; N, 6.48. 
40 Found. (%) : C. 58.13; H, 4.26; F, 4.18; N, 6.54. 

Example 64 

1-191 

45 

3-(4-Fluoroben2yl)-5-[(furan-2-carbonyl)-amino]-8-hydroxynoIine-7-carboxylic acid methyl ester 
[0574] 

50 



55 
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Step1 

[0575] In a manner similar to the Step 1 of Example 59, Compound 109 (208 mg, 0.5 mmoI;obtained in Step 2 of 
Example 63) gave Compound 111 (170 mg, 0.33 mmol, 66.6 %) as colorless crystals. 

5 

Step 2 

[0576] In a manner similar to the Step 4 of Example 63, Compound 111 (160 mg, 0.31 mmol) gave Compound 1-191 

(90 mg, 0.21 mmol) of the title as pale green crystals in 68.4% yield. 
10 m.p. : 232-233 °C (from : MeOH) 

NMR (CDCI3) 5: 4.02 (3H, s). 4.19 (2H. s), 6.60-6.64 (1H. m). 6.96-7.04 (2H, m), 7.12-7.20 (2H. m). 7.26-7.30 (1H, m). 

7.58-7.59 (1 H. m). 7.91 (1 H, s). 8.07 (1 H, s). 8.1 8 (1 H, s), 8.88 (1 H. s), 11 .88 (1 H. s). 

Elemental Analysis : C23H17FN2O5 

Calcd. (%) : C, 65.71; H, 4.08; F, 4.52; N, 6.66. 
15 Found. (%) : C, 65.51; H, 4.11; F. 4.38; N, 6.92 

[0577] In a manner similar to Example 64, Compounds 1-192 to 1-194 were synthesized. 



MO 

H92 1-193 1-194 



1-192 

3-(4-Fluorobenzyl)-8-hydroxy-5-(2-phenoxyacetylamino)-quinoline-7-carboxylic acid methyl ester 

30 

[0578] m.p. : 172-173 X (from : MeOH - EtOAc) 

NMR (CDCI3) 5: 4.02 (3H, s), 4.11 (2H, s), 4.75 (2H. s), 6.96-7.06 (4H, m), 7.06-7.18 (3H, m). 7.32-7.44 (2H, m). 7.68 
(1H, s). 8.15 (1H, s). 8.30 (1H, s), 8.86 (1H, s).EIemental Analysis : C26H21FN2O5 
Calcd. (%) : C, 67.82; H, 4.60; F. 4.13; N, 6.08. 
35 Found. (%): C, 67.60; H, 4.55; F, 4.07; N, 6.07. 

1-193 

3-(4-Fluorobenzyl)-8-hydroxy-5-[(2-methylpyridine-4-carbonyl)-amlno]- quinoline-7-carboxylic acid methyl ester 

40 

[0579] m.p. : 229-230 °C (from : MeOH) 

NMR (CDCI3) 5: 2.69 (3H. s). 4.02 (3H, s). 4.17 (2H. s). 6.96-7.03 (2H, m). 7.10-7.18 (2H. m). 7.48-7.56 (1H. s), 7.63 
(1H, s), 7.81 (1H. s), 8.02-8.10 (2H, m), 8.64-8.70 (1H, s), 8.84-8.88 (IN. s). 
Elemental Analysis : C25H20FN3O4.I.OHCI 
45 Calcd. (%) : C, 62.31; H, 4.39; F. 3.94; N, 8.72. 
Found. (%) : C, 62.63; H. 4.17; F, 4.25; N. 9.56. 

1-1 94 3-(4-Fluorobenzyl)-8-hydroxy-5-[(5-methylisoxazole-3-carbonyl)-amino]-quinoline-7-carboxylic acid methyl ester 

50 [0580] m.p. : 182-183 *»C (from : MeOH) 

NMR (CDCI3) 5: 2.56 (3H, s). 4.02 (3H, s), 4.19 (2H. s). 6.55 (1H. s), 6.96-7.04 (2H. m), 7.10-7.20 (2H, m). 7.92-7.96 
(1H, m). 8.22 (1H, s). 8.54 (1H. s), 8.86-8.90 (1H. m). 
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Example 65 
1-195 

5 3-(4-Fluorobenzyl)-8-hycIroxy-quinoline-5,7-dicarboxylic acid 7-(1 -acetyl piperidlne-4-yl)-ester 
[0581] 



10 



15 



20 



25 




Step 1 

30 [0582] To a solution of 4-hydroxyplperldlne and Compound 112 (7.4 g. 73.2 mmol) in MeOH (20 ml), water (10 ml) 
and acetic anhydride (15.2 ml, 161 mmol) was added at room temperature and stirred for 2 hours. The reaction solvent 

was evaporated in vacuo and mixed with water (20 ml), evaporated in vacuo. Additionaly, toluene (20ml) was added 
to the reslsue and evaporated in vacuo. The obtained residue was mixed with n-hexan (30 ml) and crystallized under 
ice-cooling. The n-hexan was removed and, ether (30ml) and n-hexan (30ml) was added to the residue. After stirring 
35 for 10 minutes, the solvent was evaporated in vacuo and n-hexan (30ml) was added, then the mixture was filtered to 
give Compound 113 (9.2g, 64.2 mmol, 87.8%) as colorless crystals. 

NMR (CDCI3) 5: 1.40-1.60 (2H. m), 1.80-1.98 (2H. m), 2.80-3.30 (3H. m). 3.60-3.78 (IH, m). 3.88-3.98 (1H. m), 
4.00-4.12 (1H. m). 

40 Step 2 

[0583] To a solution of Compound B-1 (1.5g, 3.1 mmol ;obtained in Example B-1) in dioxane(47ml), IN aqueous LiOH 
(31 .0 ml, 31 .0 mmol) was added at room temperature and reacted for 2 hours at 80°C. The reaction solution was cooled 
and 2N aqueous HCI(20.0 ml, 40.0 mmol) was added dropwise under ice-cooling and stirring. The reaction mixture 
^5 was stirred for 2 hours and the pricipitated crystals were filtered out and washed with water. The crystals were evap- 
orated in vacuo for 3 hours at 70**C to give Compound 114 (1.35 g, 2.9 mmol, 93.4 %) as colorless crystals. 

Step 3 

50 [0584] To a solution of Compound 114 (1.3 g, 2.8 mmol), triphenyl phosphine (1 .47 g, 5.6 mmol) and Compound 113 
(891 mg, 6.2mmol:obtalned in Example 65) in THF, a solution of azodic arboxylic acid diisopropyl ester (2.8 ml, 5.6 
mmol) in toluene was added dropwise at 0°C and reacted for 30 mins. The reaction mixture was mixed with water and 
extracted with ethyl acetate. The organic layer was washed with water and brine, dried over anhydrous sodiun sulfate, 
and concentrated in vacuo. The resulting residue was subjected to silicagel column chromatography and eluted with 

55 ethyl acetate, additionaly with toluene - acetone(5:1 , v/v) to give Compound 115 (1 .6 g, 2.71 mmol) in 96.6% yield. 
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Step 4 

[0585] In a manner similar to Step 2 of Example 1, Compound 115 (1.6 g, 2.71mmol) gave 116 (1.12 g. 2.0 mmol) 
as pale yellow crystals in 74.5% yield. 

5 

Step 5 

[0586] In a manner similar to Step 4 of Example 63, Compound 116 (120 nmg. 0.22 mmol) gave Compound 1-195 

(79.0 g, 0.17 mmol) of the title as pale yellow crystals in 77% yield. 
10 m.p. : 230-232 °C (from : MeOH - THF - '-Pr20) 

NMR (DMSO-dg) 5: 1.60-1.86 (4H, m), 2.04 (3H, s), 3.30-3.80 (4H, m), 4.26 (2H, s). 5.20-5.30 (1H. m), 7.10-7.20 (2H. 

m). 7.30-7.40 (2H, m). 8.62 (1H, s). 8.88-8.92 (1H, m). 9.22-9.28 (1H, m). 

Elemental Analysis : C25H23FN2O6 O.2H2O 

Calcd- (%) : C. 63.90; H, 5.02; F. 4.04; N, 5.96. 
15 Found. (%) : C, 63.66; H, 5.03; F, 3.94; N, 5.89. 

Example 66 

1-196 

20 

3-(4-Fluorobenzyl)-8-hydroxy-5-{2-methoxyethylcarbonyl)-quinoline-7-carboxylic acid 
[0587] 

25 



30 



35 




Step2 



M96 



40 1-acetylpiperidine-4-yt-ester 
Stepi 

[0588] In a manner similar to Step 1 of Example 2, Compound 1 1 6 (1 50 g, 0.27 mmol ; obtained in Example.65) gave 
45 Compound 117 (120 mg, 0.27 mmol) as pale yellow crystals in 72.6% yield. 

Step 2 

[0589] In a manner similar to Step 4 of Example 63. Compound 117 (120 nmg. 0.20 mmol) gave Compound 1-196 
50 (84.0 g. 0.1 6 mmol) of the title as pale yellow crystals in 81 .6% yield, 
m.p. : 110-112 °C (from :i-Pr20) 

NMR (CDCI3) 6: 1.80-1.96 (2H, m), 2.00-2.18 (5H, m). 3.40 {3H, s). 3.40-3.56 (2H. m), 3.58-3.66 (2H, m), 3.66-3.82 
(3H, m). 4.00-4.10 (1H, m). 4.17 (2H, s), 5.32-5.40 (1H, m), 6.35-6.44 (1H. m), 6.96-7.04 (2H, m), 7.14-7.22 (2H. m), 
8.06 (1H, s), 8.64-8.68 (1H. m), 8.82-8.86 (1H, m). 
55 Elemental Analysis : C28H30FN3O6 O.3H2O 

Calcd. (%) : C, 63.58; H. 5.83; F. 3.59; N. 7.94. 
Found. (%) : C, 63.41; H. 5.83; F, 3.47; N, 8.02. 

[0590] In a manner similar to Example 66, Compounds 1-197 to 1-1 99 were synthesized. 
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NHCH,CH,CH,OH NHNHAc 

M98 1-199 



1-197 

10 

5-(N',N'-Dimethylhydrazinocarbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoline -7-carboxyllc acid 1-acetylpiperidine-4-yl- 
ester 

[0591] m.p. : 92-93 (from I'-PrjO) 
15 NMR (CDCI3) 5: 1.80-1.96 (2H, m), 2.00-2.20 (5H. m). 2.74 (6H, s). 3.36-3.50 (2H, m), 3.70-3.82 (1H. m). 4.00-4.18 
(1H, m), 4.17 (2H. s). 6.30-5.40 (1H, m), 6.71 81 H, s). 6.96-7.06 (2H, m), 7.14-7.24 (2H. m), 7.96 (1H, s), 8.49 (1H. 
s). 8.82-8.88 (1H. m). 

Elemental Analysis : C27H29FN4O5 O.5H2O 
Calcd. (%) : C, 62.66; H. 5.84; F, 3.67; N, 10.83. 
20 Found. (%) : C, 62.70; H. 6.04; F. 3.38; N, 10.67. 

1-198 

3-(4-Fluorobenzyl)-8-hydroxy-5-{3-hydroxypropylcarbamoyl)-quinoline-7-carboxylic acid 1-acetylpiperidine-4-yl-ester 

25 

[0592] m.p. : 97-99 ''C (from r'-PrsO) 

NMR (CDCI3) 5: 1.80-1.96 (4H. m), 1.96-2.18 (5H, m). 3.40-3.54 (2H, m). 3.60-3.80 (5H, m), 3.96-4.08 (1H. m), 4.17 
(2H, s), 5.25-5.40 (1H, m). 6.64-6.76 (1H. m). 6.98-7.04 (2H. m). 7.16-7.22 (2H. m), 8.06 (1H, s), 8.64-8.68 (1H, m), 
8.82-8.86 (1H. m). 
30 Elemental Analysis : C28H30FN3O6 1 .OHgO 
Calcd. (%) : C. 62.10; H, 5.96; F, 3.51; N. 7.76. 
Found. (%) : C, 62.36; H, 5.60; F. 3.44; N. 7.75. 

1-199 

35 

5-(N*-Acetylhydrazinocarbonyl)-3-(4-fluorobenzyl)-8-hydroxyquinoilne -7-cart)oxylic acid 1-acetylpiperidine-4-yl ester 
[0593] m.p. : 129-131 °C (from : ethyl acetate-ethylether) 

NMR (CDCI3) 8: 1.84-1.92 (2H, m), 2.03-2.11 (2H, m). 2.14 (3H. s), 2.17 (3H, s), 3.38-3.50 (2H. m). 3.76-3.81 (1H, m). 
40 4.06-4.11 (1H. m). 4.17 {2H, s), 5.34-5.39 (1H, m). 6.97-7.04 {2H, m). 7.16-7.21 (2H. m), 8.18 (1H. s), 8.33 (1H, d. 
J=5.1 Hz). 8.67 (1H. d. J=2.1 Hz). 8.71 (1H, brs). 8.85 (1H. d. J=2.1 Hz). 
Elemental Analysis : C27H27FN4O62H2O 
Calcd. (%) : C, 58.06; H, 5.59; F, 3.40; N, 10.03. 
Found. (%) : C, 58.29; H. 5.18; F. 3.56; N. 9.30. 



5 




R= — NHNMe, 

. M97 
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Example 67 
1-200 

5 3-(4-Fluorobenzyl)-8-hydroxy-5-(3-methoxy-propionyl amino)-quinoline-7-carboxylic acid 1-acetylpiperidine-4-yl-ester 
[0594] 



10 



15 



20 




Step1 

25 [0595] In a manner similar to Step 1 of Example 59, Compound 109 (624 mg, 1.5 mmol ; obtained in Step.2 of 
Example.65) gave Compound 118 (300 mg, 0.6 mmol, 40.0 %) as pale yellow crystals in 40.0% yield. 

Step 2 

30 [0596] To a solution of Compound 118 (300 mg, 0.6 mmol) in MeOH (5 ml) - THF (3 ml), 2N NaOH (0.5 ml, 1 .0 mmol) 
was added at room temperature and reacted for 5 hours. Under ice-cooling, the reaction solution was mixed with 2N 
HCI (2.0 ml, 4.0 mmol) and stin-ed for 1 hour. The pricipitated crystals were filtered out and washed with water and 
evaporated for 3 hours at 70°C to give Compound 119 (220 mg, 0.45 mmol, 75.1 %) as colorless crystals. 

35 Step 3 

[0597] In a manner similar to the Step 2 of Example 66, Compound 119 (125 mg. 0.25 mmol) gave Compound 120 
(130 mg, 0.21 mmol) as oil in 84 % yield. 

40 Step 4 

[0598] In a manner similar to the Step 4 of Example 63. Compound 120 (130 nmg, 0.21 mmol) gave Compound I- 
200 of the title (72.0 g, 0.14 mmol) as pale green solid in 65.7% yield, 
m.p. : 89-90 **C 

45 NMR (CDCI3) 5: 1.80-1.96 (2H, m), 1.94-2.10 (2H, m), 2,14 (3H, s), 2.70-2.76 (2H, m). 3.41 (3H. s), 3.41-3.52 (1H, m). 

3.54-3.68 (1H, m). 3.70-3.80 (3H. m). 3.90-4.00 (1H, m), 4.19 (2H. s), 5.28-5.40 (1H. m), 6.96-7.06 (2H, m), 7.12-7.20 

(2H, m), 7.84-7.88 (1H. m). 8.11 (1H, s), 8.36 (1H, s), 8.84-8.88 (1H, m). 

Elemental Analysis : C28H30FN3O6 O.6H2O 

Calcd. (%) : C, 62.93; H, 5.89; F. 3.56; N, 7.86. 
50 Found. (%) : C, 62.68; H. 5.86; F, 3.47; N, 7.83. 

[0599] The following compounds having a 1 ,6-naphthylidine nucleus were synthesized: 
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Example A-1 
[0600] 



10 




A-1 



15 . . 

Compound A-1 : Methyl 3-Benzyl-8-hydroxy-1 ,6-naphthylldine-7-carboxylate 
[0601] 

20 

1 ) 2-Benzyl-2-propenal 1 (27.78 g, 190 mmol) that is known and described in US 4973695, and 2-aminobutanedl- . 
carboxylic acid diethyl ester (29.95 g, 160 mmol) that is known and described in Chem. Pharm. Bull., 1989, 37, 
3236, were reacted in a manner similar to that described in Japanese Patent publication (Kokai) S64-1 6764/1 989, 
and the product was subjected to alkaline hydrolysis using 4N- sodium hydroxide (160 ml, 640 mmol) to give 

25 2-benzylpyrldine-2,3-dicarboxylic acid 2 (23.22 g) in 56 % yield. 

NMR (DMSO^Ie) 5: 4.09 (2H. s) 7.20-7.35(5H, m), 8.03 (1H, d, J=2.1 Hz), 8.68 (1H, d, J=2.1 Hz). 

2) Compound 2 (2.52 g, 9.80 mmol) was heated in acetic anhydride at 120°C for 2 hours. The solvent was evap- 
orated and the resulting acid anhydride was subjected to alcoholysis by Isopropyl alcohol and then to reduction of 

30 the acid chloride by a method similar to that described in J. Med. Chem., 1989, 32. 827, so as to give isopropyl 

5-benzyl-3-hydroxymethyl-pyridine-2-carboxylate 3 (560 mg) In 20% yield. 

NMR (CDCI3) 5: 1.44 (6H. d. J=6.3Hz). 3.69 (1H, brt, J=6.9Hz), 4.04(2H, s). 4.75(2H. d, J=6.3Hz), 5.34(1 H, seC, 
J=6.3Hz). 7.15-7.33 (5H, m), 7.63 (1H. d. J=2.1 Hz). 8.56 (1H. d. J=2.1 Hz). 

35 3) By using Compound 3 (550 mg, 1 .93 mmol) and N-tosylglycine methyl ester, the MItsunobu reaction was carried 

out, followed by a ring closure reaction by the action of IM-sodium methoxide according to WO02/30930 so as to 
give Compound A-1 (557 mg) in 85% yield; m.p.: 174°C. 

Elemental Analysis: C^7Hi4N203 
40 Calcd. (%): C, 69.38; H, 4.79; N, 9.52. 
Found (%): C. 69.40; H. 4.78; N. 9.34. 

NMR {CDCI3) 5: 4.12 (3H. s). 4.25 (2H, s), 7.22-7.39 (5H, m). 7.98 (1H, m), 8.76 (1H, s). 9.10 (IN, d, J=2.1Hz), 11 .76 
(1H. s). 

[0602] In a manner similar to that of Example A-1 , Compounds A-2, 3 were synthesized: 

45 




A-2:R = Me 
A.3:R = Et 

55 

Example A-2 

[0603] Compound A-2: Methyl 3-(4-fluorobenzyl)-8-hydroxy-1 ,6-naphthylidine-7-carboxylate; 
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m.p.:218-219°C. 
Elemental Analysis: C17H13FN2O3 
Calcd. (%): C, 65.38; H, 4.20; N. 8.97. 
Found (%): C. 65.19; H. 4.19; N, 8.90. 
5 NMR {CDCI3) 6: 4.13 (3H, s). 4.23 (2H. s). 7.02-7.08 (2H. m), 7.17-7.23 {2H. m). 7.97 (1H, m), 8.77 (1H. s). 9.08 (1H, 
d. J=2.1Hz). 11.77 (1H,s). 

Example A-3 

10 [0604] Compound A-3: Ethyl 3-(4-fluorobenzyl)-8-hydroxy-1,6-naphthylidine-7-carboxylate; 

m.p.: 209-2irC 

Elemental Analysis: C18H15FN2O3 

Calcd. (%): C. 6&,26; H, 4.63; N, 8.58. 

Found (%): C, 66.03; H, 4.44; N. 8.47. 
15 NMR (CDCi3) 5: 1 .53 (3H. t. J=7.1H2). 4.22 (2H. s). 4.60 (2H, q. J=7.2Hz), 7.00-7.08 (2H, m). 7.18-7.22 (2H. m). 7.96 

(1H. m), 8.77 (1H. s). 9.07 (1H, d, J=2.1Hz), 11.93 (1H. s). 

[0605] 2-(4-Fluorobenzyl)-2-propenal 6 was synthesized by the following process: 



20 




25 

1) In a manner similar to that describe in Chem. Commun.. 1984, 1287. 4-fIuoroiodobenzene 4 (50 g, 225 mmol) 
and ailyl alcohol (23 ml, 337 mmol) were subjected to Heck reaction in the presence of palladium acetate and the 
mixture was distilled in vacuo {94-96°C, 7 mmHg) to give 3-{4-fluorophenyl)propional 5 (27.5 g) in 80% yield. 

30 NMR (CDCI3) 5: 2.73-2.79 (2H, m). 2.93 (2H. t, J=7.4Hz). 6.94-7.00 (2H, m). 7.12-7.17 (2H. m), 9.81 (1H, t. 

J=1.2Hz). 

2) Compound 5 (53 g. 348 mmol) and 37% formalin (31 .2 ml) were heated in diethylamine hydrochloride (38.3 g) 
at 110°C for 1 hour. The mixture was diluted with ether, washed three times with water. The extract was dried over 

35 magnesium sulfate, and distilled In vacuo (101-103°C, 8 mmHg) to give 2-(4-fluorobenzyl)-2-propenal 6 (45.3 g) 

in 79% yield. 

NMR (CDCI3) 5: 3.54 (2H. s), 6.07 (1H. d, J=0.6Hz), 6.11 (1H, t. J=1.4Hz). 6.94-7.01 {2H. m), 7.11-7.16 (2H, m). 
9.59 (1H, s). 

40 Example A-4 

Compound A-4: 3-(4-fluorobenzyl)-8-hydroxy-1,6-naphthylidine-7-carboxylic acid 



[0606] 

45 




COOH 



A-4 



55 [0607] To a solution of Compound A-2 (1 56 mg, 0.5 mmol) in methanol - tetrahydrofuran (8 ml) was added 2N-sodium 
hydroxide (1 ml) and the mixture was refluxed for 1 .5 hours. After cooling, the mixture was treated with 2N-hydrochloric 
acid and the solvent was evaporated off. The precipitated crystals were collected by filtration and washed with water 
and ether. The crystals were further washed with acetone to give Compound A-4 (72 mg) in 48% yield; m.p.: 257°C. 
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FABMS: m/z 299 (M+H)* 

NMR (DMSO-dg) S: 4.19 (2H. s), 7.12-7.18 (2H. m). 7.34-7.39 (2H, m), 8.21 (1H, d. J=2.1Hz). 8.40 (1H. s), 8.88 (1H. 
d. J=2.1Hz). 

Example A-5 

Compound A-5: Methyl 3-benzyl-5-chloro-8-hydroxy-1 .6-naphthylidlne-7-carboxylate 
[0608] 



10 



15 



20 



25 



30 



35 




COOMe 



[0609] To a solution (1 0 ml) of Compound A-1 (118 mg, 0.4 mmol) in acetonitrile (1 0 ml) was added N-chlorosuccin- 
imide (59 mg, 0.44 mmol), and the mixture was refluxed for 30 minutes. After cooling, the mixture was concentrated 
and treated with methanol. The precipitated crystals were collected by filtration and washed with methanol. Recrystal- 
lization of the crystals from methanol - chloroform mixture gave Compound A-5 (69 mg) in 52% yield; m.p.: 209 - 210°C. 
Elemental Analysis: C17H13CIN2O3 
Calcd. (%): C. 62.11; H. 3.99; N, 8.52. 
Found (%): C, 62.17; H. 3.90; N, 8.44. 

NMR {CDCI3) 5: 4.11 (3H, s), 4.28 (2H, s). 7.22-7.39 (5H. m). 8.34 {1H. dt, J=0.9. 2.1Hz), 9.11 (1H, d, J=2.1Hz). 11.78 
(IH. s). 

Example A-6 

Compound A-6: Methyl 3-benzyl-5-bromo-8-hydroxy-1,6-naphthylidine-7-carboxylate 
[0610] 



40 



45 




COOMe 



[0611] To a solution of Compound A-1 (106 mg, 0.36 mmol) in acetonitrile (10 ml) was added N-bromosuccinimide 

(71 mg, 0.4 mmol), and the mixture was stirred at room temperature for 1.5 hours. The reaction mixture was treated 

with aqueous 0.5M-sodlum thiosulfate, and extracted twice with chloroform. The organic layer was washed three times 
50 with water, dried over sodium sulfate, and concentrated. The precipitated crystals were collected by filtration and 

washed with methanol. The resulting crystals were recrystallized from methanol - chloroform to give Compound A-6 

(108 mg) In 81% yield, m.p.: 213 - 214^C. 

Elemental Analysis: Ci7H^3BrN203 

Calcd. (%): C, 54.71; H, 3.51; N, 7.51. 
55 Found (%): C, 54.77; H, 3.35; N. 7.35. 

NMR (CDCI3) 6: 4.11 (3H, s), 4.29 (2H, s). 7.22-7.39 (5H, m), 8.30 (IH, dt, J=0.9, 2.1 Hz), 9.07 (IH, d, J=2.1Hz). 11.77 

(1H.S). 

[0612] In a manner similar to Example A-6, Compounds A-7 and 8 were prepared. 
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COOR 



A-7 : R = Me 
A-8 : R = Et 



Example A-7 

[0613] Compound A-7: Methyl 5-bromo-3-(4-fluorobenzyl)-8-hydroxy-1,6-naphthylidine-7-carboxylate; m.p.: 234 - 
236X. 

Elemental Analysis: Ci7H-|2BrFN203 
Calcd. (%): C, 52.19; H. 3.09; N. 7.16. 
Found (%): C, 52.29; H. 2.99; N. 7.05. 

NMR (CDCy 6: 4.11 (3H. s). 4.26 (2H. s). 7.02-7.09 (2H, m). 7.17-7.23 (2H. m). 8.28 (1H, dt. J=0.9, 2.1Hz), 9.05 (1H. 
d. J=2.1Hz), 11.78 (IH. s). 

Example A-8 

[0614] Compound A-8: Ethyl 5-bromo-3-(4-fluorobenzyl)- 8-hydroxy-1,6-naphthylidlne-7-carboxylae; m.p.: 154 - 
155X. 

Elemental Analysis: C-,8H-,4BrFN203 
Calcd. (%): C, 53.35; H. 3.48; N, 6.91. 
Found {%): C, 53.42; H, 3.14; N. 6.91. 

NMR (CDCI3) 6: 1 .51 {3H, t. J=7.1 Hz), 4.26 (2H. s). 4.59 (2H. q. J=7.2Hz). 7.03-7.08 (2H. m). 7.18-7.23 (2H. m). 8.27 
(IH, m). 9.04 (IH. d. J=2.1Hz). 11.93 (IH. s). 

Example A-9 

[0615] 




COOMe 




COOMe 



COOMe 



Ms = -S02Me Ts = 



-Me 



A-9 



ompound A-9: Methyl 3-(4-fluorobenzyl)-8-hydroxy-5-methanesulfonylamino-1 .6-naphthylidine-7-carboxylate 
[0616] 

1) To a solution of Compound A-7 (3.28 g, 8.38 mmol) and triethylamine (1.67 ml, 12 mmol) In methylene chloride 
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(60 ml) was added tosyl chloride (1 .60 g, 8.4 mmol), and the mixture was stirred at room temperature overnight. 
Additional tosyl chloride (160 mg, 0.84 mmol) was added to the mixture, and the mixture was stirred for 2 hours. 
The resulting mixture was concentrated, diluted with ethyl acetate, washed with aqueous saturated ammonium 
chloride, water, aqueous saturated sodium hydrogen carbonate, dried over magnesium sulfate, and concentrated. 
5 The residue was purified by silica gel column chromatography. The precipitated crystals were collected by filtration, 

and washed with isopropanol - acetone to give compound 7 (4.08 g) in 89% yield. 

NMR (CDCI3) 5: 2.44 (3H, s). 3.80 (3H, s), 4.22 (2H, s), 7.03-7.09 (2H, m). 7.1 6-7.20 (2H. m). 7.32 (2H, d. J=8.1 Hz). 
7.84 (2H, d. J=8.4Hz). 8.28 (IH. m). 8.88 (1H, d, J=2.1Hz). 

10 2) In a manner similar to that described in a literature (Org. Lett., 2000, 2, 1101.) under nitrogen atmosphere, a 

mixture of Compound 7 (61 3 mg, 1.12 mmol) and methane sulfonamide (127 mg, 1 .34 mmol) was refluxed in the 
presence of palladium acetate (11 mg, 0.05 mmol), xantphos (43 mg, 0.075 mmol), and cesium carbonate (489 
mg, 1 .5 mmol) in dioxane for 2 hours to give Compound 8 (618 mg) in 98% yield. 

NMR {CDCI3) D 2.43 (3H, s), 3.16 (3H. s), 3.85 (3H. s), 4.09 (2H, s), 6.99-7.05 (2H, m), 7.09-7.14 (2H, m). 7.31 
15 (2H, d. J=7.8Hz), 7.81 (2H. d. J=8.4Hz), 8.56 (IH, m). 8.62 (IH, d, J=2.1Hz), 12.23 (IH, s). 

3) To a solution of Compound 8 (150 mg, 0.27 mmol) in tetrahydrofuran (3 ml) was added IM-sodium methoxide 
(0.81 ml, 0.81 mmol) under ice-cooling, and the mixture was stirred at room temperature for 2 hours. The reaction 
mixture was neutralized with IN-hydrochloric acid, and extracted twice with chloroform. The organic layer was 
20 washed with water, dried over sodium sulfate, and concentrated. The resulting crystals were collected by filtration 

and washed with ethyl acetate to give Compound A-9 (59 mg) in 54% yield; m.p.: 205 - 210°C. FABMS: m/z 406 
(M+H)+. 

NMR (DMSO-de) 5: 3.53 (3H, s), 3.94 (3H, s), 4.26 (2H, s), 7.16 (2H. dd, J=8.9, 8.9Hz), 7.39 (2H. dd, J=5.7, 8.7Hz), 
8.56 (IH, s), 9.14 (IH. d. J=1.8Hz), 10.79 (IH. brs). 11.23 (IH. brs). 

25 

[0617] In a manner simitar to that of Example A-9. following Compounds A-10 and A-11 were synthesized. 
Example A-10 

30 Compound A-1 0: Methyl 5-acetylamino- 3-(4-fluorobenzyl)-8-hydroxy-1 ,6-naphthylidine-7-carboxylate 
[0618] 



35 



40 




COOMe 



A-10 



45 [0619] m.p.: 263 - 267°C. FABMS: m/z 370 (M+H)+ 

NMR (DMSO-dg) 5: 2.15 (3H, s). 3.93 (3H, s). 4.25 (2H. s), 7.15 (2H. dd, J=8.9, 8.9Hz), 7.36 (2H. dd, J=5.7. 8.7Hz). 
8.18 (IH. d. J=1.8Hz), 9.08 (IH. d. J=1.8Hz), 10.51 (IH. s). 11.24 {1H, brs). 

50 



55 
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Example A-11 
[0620] 




A-11 



Compound A-11: Methyl 3-(4-fluorobenzyl)-8-hydroxy-5-(2-oxopyrrolldln-1-yl)-1,6-naphthylidine-7K;arboxyl^ m.p.: 
260 - 262°C. FABMS: m/z 396(M+Hr 

[0621] NMR {CDCI3) 5: 2.31 (2H, tt. J=7.5, 7.5Hz), 2.66 (2H, t, J=8.1Hz). 4.08 (3H. s). 4.13 (2H, t. J=6.9Hz), 4.21 
(2H, s), 6.99-7.05 (2H. m), 7.16-7.21 (2H, m), 7.98 (1H. m). 9.00 (1H. d. J=2.1Hz). 11.70 (1H, s). 

Example A-1 2 
[0622] 




.COOMe 



» A-12 

Compound A-12: Methyl 3-(4-fluorobenzyl)-8-hydroxy-5-(N-methyl)methanesulfonylamlno-1,6-naphthylidine 
7-carboxylate 

[0623] 

1) To a solution of Compound 8 (306 mg, 0.55 mmol) in dimethytformamide (3 ml) were added cesium carbonate 
(176 mg, 0.54 mmol) and methyl iodide (0.034 ml, 0.54 mmol), and the mixture was stin-ed under nitrogen atmos- 
phere at room temperature ovemight. Additional amount of cesium carbonate (117 mg, 0.36 mmol) and methyl 
iodide (0.022 ml, 0.36 mmol) were added and the mixture was stinted for 3 days. The mixture was treated with 
diluted hydrochloric acid, and extracted twice with ethyl acetate. The organic layer was washed with water and 
brine, dried over magnesium sulfate, and concentrated. The resulting residue was purified bysilica gel column 
chromatography to give Compound 9 (233 mg) in 74% yield. 

NMR (CDCI3) 5: 2.42(3H. s), 3.17{3H. s), 3.42(3H. s). 3.86(3H, s). 4.17(2H. s), 6.98-7,04(2H. m). 7.05-7.17(2H. 
m), 7.29(2H. d. J=7.8Hz), 7.84(2H. d, J=8.4Hz). 8.47(1 H, m), 8.76(1 H, d, J=2.1Hz). 

2) Compound A-12 was synthesized from Compound 9 by a method similar to that of Example A-9 (3); m.p.: 190 
- 192°C. 

Elemental Analysis: C^s'^ie^NjOgS 
Calcd. (%): C. 54.41; H. 4.33; N, 10.02. 
Found (%): C. 54.13; H. 4.04; N. 9.84. 
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NMR (CDCI3) 5: 3.20 (3H. s). 3.36 {3H, s), 4.07 {3H. s), 4.23 (2H, s). 6.99-7.05 {2H. m), 7.16-7.21 (2H. m), 8.46 
(1H, d, J=2.1Hz). 9.21 (1H, d. J=2.4Hz). 11.81 (1H. s). 

Example A-1 3 

Compound A-1 3: Methyl 3-(4-fluoroben2yl)-8-hydroxy-5-(2-oxopiperidin-1-yl)-1 ,6-naphthylidine-7-carboxylate 
[0624] 



15 




1 ) To a solution of Compound A-2 (3.56 g, 11 .4 mmol) in dimethylformamide (200 ml) was added N-iodosuccinimide 
(3.06 g, 13.6 mmol) and the mixture was stin-ed at room temperature overnight. The reaction mixture was concen- 

20 trated In vacuo and the residue was dissolved in chloroform. The solution was washed with aqueous 1 0% sodium 

hydrogen sulfite and water, dried over sodium sulfate, and concentrated. The precipitated crystals were collected 
by filtration and washed with methanol to give Compound 10 (4.97 g) in 99% yield. 

NMR (CDCI3) 5: 4.10 (3H, s), 4.27 {2H, s), 7.03-7.09 {2H, m). 7.18-7.23 (2H. m), 8.10 (1 H, m), 8.99 (1 H. d, J=1 .8Hz). 
11.76 (1H, s). 

25 

2) Compound A-1 3 was synthesized from Compound 1 0 in a manner similar to that of Example 9; m.p.: 260 - 264°C. 
FABMS:m/z410(M+H)^ 

NMR (CDCI3) 5: 1.99 (4H. brs). 2.53-2.58 (2H, m). 3.41 (1H. brs). 4.08 (3H. s). 4.21 (2H, s), 7.02-7.07 (2H, m), 
7.15-7.20 (2H. m), 7.65 (1H. m). 9.01 (IH. d. J=2.1Hz). 11.84 (1H. s). 

30 

Example A-1 4 
[0625] 



35 




TMS s -SiMea 



14 A.14 



Compound A-1 4: 7-Methyl ester of 3-(4-fluorobenzyl)-8- hydroxy-1,6-naphthylidine-5,7-dicarboxylic acid 

50 

[0626] 

1) Compound 12 was synthesized from Compound 10 by a method similar to that of Example A-9, (1). 

NMR (CDCI3) Q 2.43 (3H. s). 3.79 (3H. s). 4.22 (2H, s), 7.03-7.08 (2H, m), 7.1 5-7.20 (2H. m). 7.31 (2H. d. J=7.8Hz). 
55 7.83 (2H, d. J=8.1Hz), 8.10 (IH, m), 8.82 (IH. d, J=2.1Hz). 

2) To a solution of Compound 12 (592 mg, 1 .0 mmol) in dimethylformamide (12 ml) were added diisopropylethyl- 
amlne (0.52 ml, 3.0 mmol). 2-{trimethylsilyl)ethanol (1 .43 ml. 1 0 mmol), and palladium acetate (1 1 mg, 0.05 mmol). 
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and the mixture was stirred under carbon monoxide atmosphere at room temperature for 1 day. The reaction 
mixture was treated with dilute hydrochloric acid and extracted twice with ethyl acetate. The organic layer was 
washed twice with water and brine, dried over magnesium sulfate, and concentrated to give a residue, which was 
purified by silica gel column chromatography to give Compound 13 (490 mg) in 80% yield. 
NMR (CDCI3) 6: 0.11 (9H. s), 1.18-1 .24 (2H, m). 2.43 (3H. s), 3.83 (3H, s), 4.19 {2H, s). 4.52-4.58 (2H, m), 7.01-7.07 
(2H, m). 7.14-7.20 (2H. m). 7.31 (2H. d, J=7.8Hz). 7.84 (2H. d. J=8.4Hz), 8.87 (1H, d, J=2.1Hz), 8.93 {1H. m). 

3) To a solution of Compound 1 3 (480 mg, 0.79 mmol) In tetrahydrofuran (5 ml) was dropwise added 1 M-tetrabuty- 
lammonium fluoride (1 .0 ml) under ice cooling, and the mixture was stin-ed at room temperature. After 30 minutes, 
an additional amount of IM-tetrabutylammonium fluoride (0.8 ml) was added dropwise to the mixture, and the 
mixture was stin-ed at room temperature for 30 minutes. The reaction mixture was treated with hydrochloric acid 
and extracted twice with ethyl acetate. The organic layer was washed with water and brine, dried over sodium 
sulfate, and concentrated to give Compound 14 (431 mg) as residue. 

NMR (CDCI3) 5: 2.43 (3H. s), 3.89 (3H, s), 4.21 (2H. s). 6.99-7.07 (2H. m). 7.1 3-7.19 (2H. m). 7.30 (2H. d. J=7.8Hz), 
7.81 (2H, d. J=8.7Hz). 8.84 (1 H. d, J=2.1 Hz), 9.66 (1 H, m). 

4) Compound A-14 was synthesized from Compound 14 by a method similar to that of Example A-9, (3); m.p.:184 
-186X. 

Elemental Analysis: C-j8Hi3FN205 
Calcd. (%): C. 60.68; H, 3.68; N, 7.86. 
Found (%): C, 60.46; H, 3.53; N, 7.87. 

NMR (CDCI3) 5: 4.14 (3H, s), 4.26 (2H, s). 7.00-7.06 (2H. m). 7.18-7.23 (2H. m), 9.09 (1H. d. J=2.1Hz). 9.70 (IH, m), 
11 .04 (IH, brs), 12.06 (1 H. brs). 

Example A-1 5 

Compound A-1 5: Dimethyl 3-(4-fluorobenzyl)-8-hydroxy-1,6-naphthylidine-5,7-dicarboxylate 
[0627] 




1) To a suspension of Compound 10 (8.76 g, 20 mmol) in dimethylfomnamide (80 ml) were added DBU (4.48 ml, 
30 mmol) and benzyl bromide (3.56 ml, 30 mmol), and the mixture was stirred at room temperature for 5 hours. 
The reaction mixture was treated with aqueous 0.5M-citric acid and 10% sodium hydrogen sulfite, and extracted 
twice with ethyl acetate. The organic layer was washed with water, aqueous saturated sodium hydrogen carbonate 
and brine, dried over magnesium sulfate, and concentrated. The residue was purified by silica gel column chro- 
matography. The precipitated crystals were collected by filtration and washed with diisopropyl ether to give Com- 
pound 15 (7.64 g) in 72% yield. 

NMR (CDCI3) D 3.94 (3H. s), 4.26 (2H. s). 5.54 (2H, s). 7.03-7.09 (2H. m). 7.19-7.26 (2H. m). 7.32-7.41 (3H. m), 
7.55-7.57 (2H, m), 8.13 (IH, m), 8.97 (IH, d. J=2.1Hz). 
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2) To a solution of Compound 1 5 (264 mg, 0.5 mmol) in dimethylfonnamide (5 ml) were added diisopropylethylamine 
(0.44 ml, 2.5 mmol), methanol (0.4 ml, 10 mmol) and palladium acetate (5.6 mg, 0.025 mmoi), and the mixture 
was stin-ed at room temperature for 2 hours under carbon monoxide atmosphere. The reaction mixture was treated 
with dilute hydrochloric acid and extracted twice with ethyl acetate. The organic layer was washed twice with water 

5 and brine, dried over magnesium sulfate, and concentrated. The residue was purified by silica gel column chro- 

matography and the precipitated crystals were collected by filtration and washed with diisopropyl ether to give 
Compound 16 (199 mg) in 87% yield. 

NMR {CDCI3) 6: 3.96 (3H. s). 4.06 {3H. s). 4.24 {2H. s). 5.70 (2H. s). 7.02-7.08 {2H. m), 7.20-7.25 (2H, m). 7.32-7.40 
(3H. m), 7.55-7.57 (2H, m). 9.05 (1H. d. J=2.1Hz), 9.18 (1H, m). 

10 

3) To a solution of Compound 16(115 mg, 0.25 mmol) in methylene chloride (3 ml) was added trifluoroacetic acid 
(1 ml) under Ice cooling, and the mixture was stirred at room temperature for 2 hours. The solvent was evaporated 
and the residue was treated with dilute aqueous sodium hydroxide to adjust the pH to 7.2. The mixture was extracted 
with chloroform and the organic layer was washed with a phosphate buffer of pH7.2. The solvent was evaporated 

15 and the precipitated crystals were recrystallized from methanol - chlorofomi to give Compound A-15 (69 mg) in 

74% yield; m.p.:191 -m^C. 

Elemental Analysis: C19H15FN2O5 

Calcd. (%): C. 61.62; H, 4.08; N. 7.56. 

Found (%): C, 61.86; H, 3.92; N. 7.52. 
20 NMR (CDCI3) 6: 4.06 (3H, s), 4.14 (3H, s). 4.25 (2H. s). 7.01-7.07 (2H, m). 7.1 9-7.24 (2H, m), 9.07 (1 H, d, J=2.1 Hz). 

9.23 (1H, m), 12.16 (IH.brs). 

Example A-16 
25 [0628] 



30 



35 




40 

Compound A-16: Methyl 3-(4-fluorobenzyl)-8-hydroxy- 5-(isopropylamino)carbonyl-1,6-naphthylidine-7-carboxylate 
[0629] 

45 1) To a solution of Compound 10 (2.32 g, 5.29 mmol) in dimethylformamide (90 ml) were added 4-methoxybenzyl 

chloride (1.08 ml, 8.0 mmol) and cesium carbonate (2.82 g, 8.0 mmol), and the mixture was heated with stirring 
at 50^C overnight. After cooling, the mixture was treated with aqueous ammonium chloride and extracted twice 
with ethyl acetate. The organic layer was washed twice with water and brine, dried over magnesium sulfate, and 
concentrated. The precipitated crystals were recrystallized from diisopropyl ether - methanol to give Compound 

50 1 7 (1 .75 g) in 59% yield. 

NMR (CDCI3) 5: 3.81 (3H. s). 3.95 (3H, s), 4.26 {2H, s), 5.48 (2H. s), 6.89 {2H, d, J=8.4Hz). 7.04-7.10 (2H, m). 
7.20-7.25 (2H, m). 7.48 (2H. d, J=8.7Hz), 8.13 (1H, m), 8.98 (1H, d. J=2.4Hz). 

2) Compound 18 was synthesized from Compound 17 according to a method similar to that of (2), (3) in Example 
55 A-14. 

NMR (CDCI3) 6: 3.81 (3H. s). 3.96 (3H, s), 4.25 (2H, s), 5.76 (2H. s), 6.88 {2H, d. J=8.4Hz). 7.01-7.07 (2H, m), 
7.20-7.25 (2H. m). 7.44 {2H, d, J=8.7Hz), 9.07 (1H, d, J=2.4Hz). 9.73 (IH. m), 11.42 (1H. brs). 



147 



EP 1 541 558 A1 



3) To a solution of Compound 18 (130 mg, 0.27 mmol) in methylene chloride (4 ml) were added diisopropylamine 
(0.026 ml, 0.3 mmol), WSCD hydrochloride (58 mg. 0.3 mmol) and HOBt (5 mg. 0.03 mmol). and the mixture was 
stirred at room temperature ovemight. The reaction mixture was treated with hydrochloric acid and extracted twice 
with ethyl acetate. The organic layer was washed with aqueous saturated sodium hydrogen carbonate and brine, 
dried over magnesium sulfate, and concentrated. The precipitated crystals were washed with methanol to give 
Compound 19 (120 mg) in 85% yield. 

NMR (CDCU) 6: 1.32 (6H. d. J=6.6H2). 3.80 (3H. s). 3.95 (3H. s), 4.20 (2H, s), 4,20^.33 (1H. m). 5.58 (2H, s), 
6.87 (2H. d, J=8.7Hz), 6.98-7.04 (2H. m). 7.20-7.24 (2H. m), 7.44 (2H, d. J=8.7Hz). 8.01 (1H, d, J=8.4Hz), 9.00 
(1H, d, J=2.1Hz). 9.96 (1H. m). 

4) Compound A-16 was synthesized from Compound 19 in a manner similar to that of Example A-15, (3); m.p.: 
170-172X. 

Elemental Analysis: C21H20FN3O4 
Calcd. (%): C, 63.47; H. 5.07; N, 10.57. 
Found (%): C, 63.18; H, 5.05; N, 10.52. 

NMR (CDCI3) 8: 1.34 (6H, d. J=6.3Hz), 4.12 (3H, s). 4.21 (2H. s). 4.23-4.37 (1H. m). 6.97-7.03 (2H. m). 7.18-7.23 
(2H. m). 7.91 (1H, d. J=8.1Hz), 9.01 (1H. d. J=2.1Hz), 9.94 (1H. m). 11.86 (1H. brs). 

Example A-1 7 

Compound A-1 7: Methyl 3-(4-fluorobenzyl)-8-hydroxy-5-(2-methoxyethyl)aminocarbonyl-1,6-naphthylidine- 
7-carboxylate 

[0630] 




A-17 



[0631] Compound A-1 7 was synthesized in a manner similar to that of Example A-16; m.p.:145 - 146°C 
Elemental Analysis: C21H20FN3O5 
Calcd. (%): C, 61.01; H. 4.88; N, 10.16. 
Found (%): C, 60.89; H, 4.87; N, 10.26. 

NMR (CDCI3) 5: 3.44 (3H. s). 3.61-3.73 (4H. m), 4.12 (3H, s). 4.22 (2H. s). 6.98-7.04 (2H. m), 7.18-7.22 (2H. m), 8.35 
(1H. bRt), 9.02 (1H, d, J=2,1Hz), 9.88 (1H. m), 11.91 (1H. brs). 
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Example A-1 8 
[0632] 



10 




Compound A-1 8: Methyl 3-(4-fluorobenzyl)-8-hydroxy-5-(3-hydroxy-1-propynyl)-1 ,6-naphthylldlne-7-carboxylate 
[0633] 

20 1 ) To a solution of Compound 1 5 (528 mg. 1 .0 mmol) in dimethylformamide (1 0 ml) were added propargyl alcohol 

(0.087 ml, 1.5 mmol), triethylamine (1 .39 ml, 10 mmol), cuprous iodide (9.5 mg, 0.05 mmol) and PdCl2(PPh3)2 (35 
mg, 0.05 mmol) at room temperature under nitrogen atmosphere, and the mixture was stirred for 30 minutes. The 
reaction mixture was treated with aqueous 0.5M-citric acid and aqueous 10 % sodium hydrogen sulfite, and ex- 
tracted twice with ethyl acetate. The organic layer was washed with aqueous 0.5M-citric acid and water. After 

25 filtration, the mixture was evaporated to remove the solvent and the resulting residue was purified by silica gel 

column chromatography to give Compound 20 (410 mg) in 90% yield. 

NMR (CDCI3) 5: 3.94 (3H, s), 4.24 (2H. s). 4.62 (2H. s), 5.60 (2H, s). 7.02-7.08 (2H, m), 7.18-7.23 (2H. m), 7.32-7.41 
(3H. m). 7.55-7.58 (2H, m), 8.39 (1H. m), 9.01 (1H, d. J=2.1Hz). 

30 2) Compound A-1 8 was synthesized from Compound 20 in a manner similar to that of Example A-1 5 (3); m.p.: 

205 - 208''C. 

Elemental Analysis: C20H15FN2O4 0.1 H2O 
Calcd. (%): C, 65.25; H, 4.16; N. 7.65. 
Found (%): C. 64.98; H, 3.99; N, 7.69. 
35 NMR (CDCI3) 6: 4.11 (3H, s), 4.25 (2H. s). 4.60 (2H. s). 7.02-7.07 (2H, m). 7.17-7.23 (2H. m), 8.37 (1H. m). 9.04 

(IH, d. J=2.1Hz). 11.97 (1H. s). 

Example A-1 9 

40 Compound A-1 9: 1-[3-(4-fluorobenzyl)-8-hydroxy-1 ,6-naphthylidin-7-yl]propan-1 -one 
[0634] 




55 

. A-19 



1) Compound 21 was synthesized from Compound A-2 in a manner similar to that of Example A-1 6 (1) 
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NMR (CDCI3) 5: 3.81 (3H. s), 3.97 {3H. s), 4.22 (2H, s). 5.52 (2H, s). 6.90 (2H, d, J=9.0Hz), 7.03-7.08 (2H. m). 
7.19-7.23 (2H. m), 7.52 (2H. d, J=8.7Hz). 8.01 (IH, m), 8.97 (1H. s), 9.07 (1H, d. J=2.1Hz). 

2) To a solution of Compound 21 (303 mg, 0.70 mmol) in tetrahydrofuran (6 ml) was added 1 M-ethylmagnesium 
bromide (0.84 ml) under nitrogen stream under cooling with a dry-ice acetone bath, and the mixture was stirred 
at the same temperature for 4.5 hours. The reaction mixture was treated with aqueous ammonium chloride and 
the mixture was extracted twice with ethyl acetate. The organic layer was washed with water and brine, dried over 
magnesium sulfate, and concentrated to give a residue, which was purified by silica gel column chromatography 
to give Compound 22 (200 mg) in 66% yield. 

NMR (CDCI3) 5: 1.78 (3H. t. J=7.2Hz), 3.06 (2H, q, J=7.2Hz). 3.80 (3H, s). 4.22 (2H, s). 5.49 (2H, s). 6.88 (2H, d. 
J=8.7Hz). 7.02-7.08 (2H. m). 7.19-7.23 (2H, m). 7.48 (2H. d, J=8.7Hz). 7.99 (IH, m). 8.93 (IH, s). 9.06 (1H, d, 
J=2.1Hz). 

3) Compound A-19 was synthesized from Compound 22 in a manner similar to that of Example A-15 (3); m.p.: 
159°C. 

Elemental Analysis: C18H15FN2O2 
Calcd. (%): C, 69.67; H. 4.87; N, 9.03. 
Found (%): C, 69.80; H, 4.81; N, 9.02. 

NMR (CDCI3) 5: 1.29 (3H, t. J=7.7Hz). 3.38 (2H, q, J=7.5Hz). 4.22 (2H. s). 7.02-7.08 (2H. m), 7.17-7.22 (2H. m), 
7.95 (IH, m). 8.69 (IH, s), 9.06 (1H, d, J=2.4Hz), 13.40 (IH, s). 

Example A-20 

Compound A-20: 3-(4-Fluorobenzyl)-8-hydroxy-1.6- naphthylidine-7-carboxylic acid (2-methoxyethyl)amide 
[0635] 



MPM. 



21 




COOH 



MPMs.^ 




OMe 



23 



24 



OH O 



A-20 



1) To a solution of Compound 21 (310 mg, 0.72 mmol) in tetrahydrofuran - methanol (4 ml) was added aqueous 
2N-sodium hydroxide (0.5 ml) under ice cooling, and the mixture was stin-ed at room temperature for 1 hour. 
Additional aqueous 2N-sodium hydroxide (0.5 ml) was added, and the mixture was stirred at room temperature 
for 30 minutes. The reaction mixture was acidified with dilute hydrochloric acid and extracted with chloroform. The 
organic layer was washed with water, dried over sodium sulfate, and concentrated to give Compound 23 (319 mg) 
in quantitative yield. 

NMR (CDCI3) 5: 3.79 (3H, s). 4.25 (2H. s), 5.70 (2H, s). 6.86 (2H, d, J=8.7Hz). 7.04-7.10 (2H, m), 7.19-7.24 (2H. 
m), 7.51 (2H, d, J=8.7Hz), 8.03 (IH, m). 8.92 (1H. s). 9.12 (1H. d. J=2.1Hz). 

2) Compound 24 was synthesized from Compound 23 in a manner similar to that of Example A-16 (3) 

NMR (CDCI3) 5: 3.36 (3H. s), 3.56 (2H, t. J=5.1 Hz), 3.67 (2H. t, J=5.4Hz). 3.80 (3H, s). 4.20 (2H, s). 5.52 (2H, s), 
6.88 (2H, d. J=8.7Hz), 7,03-7.09 (2H, m). 7.19-7.23 (2H. m), 7.55 (2H. d, J=8.7Hz), 7.99 (1H. m), 8.20 (IH, brt). 
8.96 (IH, s), 9.06 (IH, d. J=2.4H2). 

3) Compound A-20 was synthesized from Compound 24 in a manner similar to that of Example A-15 (3); m.p.: 
147-150*»C. 
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Elemental Analysis: C19H13FN3O3 
Calcd. (%): C. 64.22; H. 5.11; N, 11.82. 
Found {%): C, 63.82; H, 4.97; N, 11.65. 

NMR (CDCI3) 5: 3.43 (3H. s), 3.60-3.73 {4H. m), 4.21 {2H. s). 7.01-7.07 (2H. m). 7.17-7.21 (2H. m), 7.91 (IH. s). 
5 8.34 (1 H. brt). 8.57 (1 H, s), 9.03 (1 H. d. J=2.1 Hz). 1 3.35 (1 H. s). 

Example A-21 

Compound A-21: Methyl 3-benzyl-5-(1,1-dioxido-1,2-thiazinan-2-yl)-8-hydroxy-1,6-naphthylidine- 7-carboxylate 

10 

[0636] 



15 



20 




25 [0637] Compound A-21 was synthesized from Compound A-1 in three steps by a method similar to that described 

in WO 02/30930; m.p.: 186°C 

Elemental Analysis: C21H21N3O5S 

Calcd. (%): C, 59.00; H, 4.95; N. 9.80. 

Found (%): C. 58.85; H, 4.81; N, 9.84. 
30 NMR (CDCI3) 6: 2.41-2.58 (4H, m), 3.19-3.23 (IH, m), 3.65-3.65 (2H, m). 4.07 (3H, s), 4.11-4.19 (IH, m), 4.25 (2H. 

s). 7.21-7.35 {5H. m). 8.42 (IH. m), 9.02 (IH. d, J=2.1Hz), 11.71 (IH. s). 

Example A-22 
35 [0638] 



40 

A-2 



45 




Compound A-22: Methyl 3-(4-fluorobenzyl)-5-(1,1-dioxido-1,2-thiazinan-2-yl)-8-hydroxy-1,6-naphthylidine- 
7-carboxylate 

50 [0639] Compound A-21 was synthesized from Compound A-2 in 3 steps by a method similar to that of WO02/30930; 

m.p.: 183-185°C. 

Elemental Analysis: C21H2ON3O5S 

Calcd. {%): C, 56.62; H, 4.53; N, 9.43. F, 4.26; S, 7.20. 

Found (%): C, 56.60; H. 4.33; N, 9.28. F, 4.33; S, 7.11. 
55 NMR (CDCI3) 6: 1.60-1 .80 (IH. m). 2.30-2.70 {3H. m), 3.10-3.30 (IH. m), 3.50-3.90 (2H. m). 4.08 (3H, s). 4.1-4.3 (IH. 

m), 4.23 (2H, s), 6.95-7.10 (2H. m), 7.13-7.22 {2H. m). 8.38-8.42 (IH, m), 8.98-9.02 (IH. m). 11.03 (IH. s). 
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[0640] 




Com 



pound A-22: Methyl 3-{4-fluorobenzyl)-8-hydroxy-5-(morphormecarbonyl)-1 ,6-naphthylidine-7-carboxylate 
[0641] 

1) To a solution of Compound 15 (264 mg. 0.5 mmol) in dimethyl fomiamide (5 ml) were added morpholine {0.44 
ml. 5.0 mmol) and palladium acetate (11 mg, 0.05 mmol), and the mixture was stirred under carbon monoxide 
atmosphere at room temperature for 5 hours. The reaction mixture was treated with aqueous 0.5M-citric acid and 
aqueous 10% sodium hydrogen sulfite, and the mixture was extracted twice with ethyl acetate. The organic layer 
is washed twice with water, filtered, and concentrated. The precipitated crystals were washed with methanol to 
give Compound 25 (195 mg) in 76% yield. 

NMR (CDCI3) 5: 3.42-3.45 (2H, m). 3.62-3.65 (2H. m), 3.81-3.91 {4H, m). 3.93 (3H, s). 4.20 (2H. s). 5.61 (2H. s). 
7.01-7.07 (2H. m), 7.18-7.22 (2H. m). 7.33-7.42 (3H. m). 7.55-7.58 (2H, m). 8.30 (1H. m), 9.03 (1H. d. J=2.4Hz), 

2) Compound A-23 was synthesized In a manner similar to that of Example A-15 (3); m.p.: 235 - 23e°C. 
Elemental Analysis: C22H2o^N305 

Calcd. (%): C, 62.11 ; H, 4.74; N, 9.88; F, 4.47. 
Found (%): C, 61.99; H, 4.66; N, 9.90; F, 4.66. 

NMR (CDCI3) 5: 3.42-3.46 (2H, m), 3.60-3.63 (2H. m). 3.80-3.83 (2H. m), 3.87-3.90 {2H. m). 4.10 {3H. s). 4.21 
(2H, s). 7.00-7.07 (2H, m). 7.15-7.21 (2H, m), 8.28 (IH, s), 9.05 {1H. s). 11.94 (1H, brs). 

Example A-24 
[0642] 




Compound A-24: Methyl 5-(diethylaminocarbonyl)- 3-{4-fluorobenzyl)-8-hydroxy-1.6-naphthylidine-7-carboxylate 

[0643] Compound A-24 was synthesized in a manner similar to that of Example A-23; m.p.: 179 - 180**C 
Elemental Analysis: C22H22FN3O4 O.9H2O 
Calcd. (%): C, 61.79; H, 5.61; N. 9.83; F. 4.44. 
Found (%): C. 61.88; H, 5.70; N, 9.94; F, 4.63. 

NMR (CDCI3) 5: 1.13 (3H. t. J=7.2Hz). 1.27 {3H. t. J=7.2Hz). 3.17 (2H. q, J=7.2Hz). 3.61 (2H. q. J=7.2Hz). 4.09 (3H. 
s) 4 20 (2H s). 6.99-7.05 (2H. m). 7.14-7.20 (2H. m). 8.11 (IH. d, J=2.2Hz), 9.05 (IH, d, J=2.1Hz). 11.92 (IH. brs). 



152 



EP1 541 558 A1 



Example 25 

Compound A-25: Methyl 3-(4-fluorobenzyl)-5-(4-fluorophenyl)-8-hydroxy-1 ,6-naphthylidine-7-carboxylate 
5 [0644] 



10 



IS 




tOOMe 



1 ) A mixture of compound 1 5 (264 mg, 0.5 mmol), 4-fiuorophenylboronic acid (84 mg, 0.6 mmol), palladium acetate 
(5.6 mg, 0.025 mmol), xantphos (22 mg, 0.05 mmol), and cesium carbonate (244 mg, 0.75 mmol) in dioxane was 
heated under reflux for 4 hours. The reaction mixture was treated with aqueous 0.5M-citric acid and extracted 

20 twice with ethyl acetate. The organic layer was washed twice with water, filtered and concentrated. The residue 

was purified by silica gel column chromatography and recrystallization from methanol to give Compound 26 (171 
mg) in 69 % yield. 

NMR (CDCI3) 5: 3.95 (3H, s), 4.16 (2H, s), 5.59 (2H. s), 6.99-7.05 (2H, m), 7.13-7.24 (4H, m). 7.34-7.43 (2H, m), 
7.60-7.64 (5H, m). 8.11 (1H, m), 9.04 (1H, d, J=2.1Hz). 

25 

2) Compound A-25 was synthesized from Compound 26 in a manner similar to that of Example A-15 (3); m.p.: 
195-196X. 

Elemental Analysis: C23HieF2N203 
Calcd. (%): C. 67.98; H, 3.97; N, 6.89; F, 9.35. 
30 Found (%): C, 68.06; H, 3.89; N, 7.08; F, 9.68 

NMR (CDCI3) 5: 4.10 (3H, s), 4.16 (2H, s), 6,98-7.03 (2H, m), 7.10-7.23 (4H, m), 7.55-7.59 (2H, m), 8.05 (1H. d, 
J=2.0Hz), 9.05 (1H. d. J=2.0Hz), 11.82 (1H. s). 

Example A-26 

35 

Compound A-26: Methyl 5-[(dlmethyIamino)sulfonyl]-amino-3-(4-fluorobenzyl)-8-hydroxy-1 ,6-naphthyIidine- 
7-carlx)xylate 



[0645] 

40 




1) Compound 27 was synthesized from Compound 15 in a manner similar to that of Example A-9 (2). 

NMR (CDCI3) 5: 2.84 (6H, s), 3.94 (3H, s), 4.17 (2H. s), 5.33 (2H, s), 7.01-7.07 (2H. m), 7.16-7.21 (2H, m), 7.34-7.42 
(3H, m). 7.53-7.55 (2H, m), 8.66 (1H, m), 8.97 (1H, d, J=2.4Hz), 11.82 (1H. s). 

55 

2) Compound A-26 was synthesized from Compound 27 in a manner similar to that of Example A-15 (3): m.p.: 
159-160°C. 
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Elemental Analysis: C19H19FN4O5S 

Calcd. (%): C. 52.53; H, 4.41; N, 12.90; F. 4.37; S. 7.38. 

Found (%): C, 52.56; H. 4.14; N. 12.94; F. 4.50; S. 7.49 

NMR (CDCI3) 5: 2.82 (6H. s). 4.09 (3H. s). 4.17 (2H, s). 7.00-7.07 (2H. m). 7.14-7.19 (2H, m). 8.66 {1H. s). 8.98 (1H, 
s). 10.30 (1H,s), 11.53 (1H. s). 

Example A-27 

Compound A-27: 3-(4-fluorobenzyl)-8-hydroxy-5-(methanesulfonylamlno)-1 ,6-naphthylidine-7-carboxyllc acid 
methylamlde 

[0646] 




1) Compound 28 was synthesized from Compound 15 in a manner similar to that of Example A-9 (2); 
NMR(CDCl3) 6: 3.14(3H.s),3.95{3H,s),4.17(2H.s).5.35(2H.s). 7.01-7.07 (2H.m). 7.16-7.21 {2H.m). 7.35-7.42 
(3H. m). 7.52-7.55 (2H. m). 8.67 (1H, d. J=2.1Hz). 8.99 (IH, d, J=2.1Hz), 12.11 (1H. s). 

2) To a solution of Compound 28 (1 .49 g. 3.0 mmol) in a mixture of methanol, tetrahydrofuran and dimethyl sulfoxide 
(100 ml) was added IN-sodium hydroxide (9 ml), and the mixture was stin-ed overnight. The reaction mixture was 
concentrated in vacuo, treated with aqueous 0.5M-citric acid and 1 N-hydrochlorIc acid, and extracted twice with 
ethyl acetate. The organic layer was washed twice with water, dried over sodium sulfate, and concentrated. The 
precipitated crystals were collected by filtration and washed with diisopropyl ether - acetone to give Compound 29 
(1.31 g) in 91% yield. 

NMR (CDCI3) 6: 3.14 (3H. s), 4.19 (2H. s), 5.72 (2H, s), 7.02-7.08 {2H, m). 7.18-7.23 {2H, m). 7.41 (5H. brs). 8.71 
(IH, d, J=2.1Hz). 9.01 (IH, d. J=2.1Hz), 11.99 (IH, brs). 

3) Compound 30 was synthesized from Compound 29 in a manner similar to that of Example A-1 6 (3); 

NMR (CDCI3) 5: 2.78 (3H, d. J=5.0Hz). 3.12 (3H. s). 4.17 {2H. s). 5.48 (2H, s). 7.01-7.07{2H. m), 7.18-7.22 (2H, 
m). 7.43 (5H. s). 7.92 (1H, d. J=4.4Hz), 8.72 (IH. d. J= 2.3Hz), 8.97 {1H. d. J=2.3Hz), 12.36 (IH, s). 

4) Compound A-27 was synthesized from Compound 30 in a manner similar to that of Example A-1 5 (3); m.p.: 
234 - 235°C. 

Elemental Analysis: C-,8Hi7FN404S 

Calcd. (%): C, 53.46; H. 4.24; N, 13.85; F. 4.70; S, 7.93. 

Found (%): C, 53.51; H, 4.14; N. 13.87; F. 4.76; S. 7.87 

NMR (DMSO-dg) 5: 2.95 (3H, d, J=4.9Hz). 3.43 (3H, s), 4.25 (2H, s). 7.13-7.20 (2H, m), 7.35-7.41 (2H, m), 8.29 
(IH d, J=4.7Hz). 8.54 (IH. d, J=1.8Hz), 9.11 (IH. d, J=2.0Hz). 10.70 (IH, brs). 12.05 (IH, s). 13.55 (1H, s). 
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Example A-28 



Compound A-28: 3-(4-fluorobenzyl)-8-hydroxy-5-methanesulfonylamino-1 ,6-naphthylidine-7-carboxylic acid 
(2-methoxyethyl)amide 



5 



[0647] 



OH O 



10 




15 



Ms 



A-28 



[0648] Compound A-28 was synthesized in a manner similar to that of Example A-27; m.p.: 241 - 242°C 
20 Elemental Analysis: C20H21FN4O5S 

Calcd. (%): C, 53.56; H. 4.72; N, 12.49; F. 4.24; S, 7.15. 
Found (%): C, 53.59; H. 4.55; N, 12.55; F, 4.22; S. 7.12 

NMR (DMSO-de) 5: 3.33 (3H, s). 3.42 (3H, s). 3.47-3.59 (4H, m). 4.24 (2H, s), 7.13-7.20 (2H, m), 7.35-7.41 (2H, m). 
8.26 (1H, t. J=5.5Hz), 8.58 (1H, d, J=1.8Hz), 9.12 (1H. d. J=2.0Hz), 10.78 (1H. s), 13.13 (1H, s). 

25 

Example A-29 

Compound A-29: 3-(4-fluorobenzyl)-8-hydroxy-5-methanesulfonylamino[1 ,6]naphthylidine-7-carboxylic acid 
isopropylamide 

30 



[0650] Compound A-29 was synthesized in a manner similar to that of Example A-27; m.p.: 167 - 168^C. 
45 Elemental Analysis: C20H21FN4O4S 

Calcd. (%): C. 55.54; H, 4.89; N, 12.96; F. 4.39; S. 7.41. 
Found (%): C, 55.53; H. 4.79; N, 12:87; F, 4.39; S, 7.44 

NMR (DMSO-dg) 5: 1 .26 (6H, d. J=6.6Hz), 3.39 {3H, s). 4.07-4.17 (1 H. m), 4.24 (2H, s). 7.13-7.20 (2H. m). 7.36-7.41 
(2H, m). 7.87 (1H, d. J=8.4Hz), 8.59 (IH. d. J=1.8Hz), 9.11 (1H, d. J=2.1Hz). 13.02 (1H. s). 

50 

Example A-30 to A-33 

[0651] According to the method of Example A-26, compounds A-30 to A-33 were synthesized. 



[0649] 




OH O 



35 



40 



A-29 



55 
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OH O 




HN™R 



'OMe 



A-30: R = -i-Pr 
A-31:R = -C6H4-(4-F) 
A-32: R = -Et 
A-33:R = -CH2Ph 



A-30. 3-{4-Fluorobenzyl)-8-hydroxy-5-(isopropylsuIfonyl)amino[1,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 138-139°C 

Elementary analysis for C20H20P1N3O5S1 

Calculation (%): C. 55.42; H. 4.65; N, 9.69; F, 4.38; S. 7.40. 

Found {%): C, 55.48; H, 4.41; N. 9.77; F. 4.22; S, 7.21 

NMR{CDCl3)5: 1.43(6H. d. J=6-9Hz), 3.30{1H, m). 4.09(3H. s). 4.18(2H. s). 7.00-7.06(2H. m). 7.14-7.19(2H. m). 
8.62(1 H. d, J=2.3Hz), 8.99(1 H. d. J=2.3H2), 1 0.36(1 H, s), 11. 87(1 H. s). 

A-31 3.(4-Fluorobenzyl)-8-hydroxy-5-[(4-fluorophenyl)sulfonyl]amino[1 ,61naphthylidine-7-carboxylic acid methyl 
ester 

mp: 180-18rC 

Elementary analysis for C23H17F2N3O5S1 

Calculation (%): C. 56.90; H, 3.53; N, 8.66; F, 7.83; S. 6.61. 

Found (%): C, 56.88; H, 3.38; N. 8.78; F, 7.60; S, 6.37 

NMR(CDCl3)5: 4.14(3H, s). 4.15(2H. s), 6.99-7.05(2H. m). 7.11-7.20(4H. m), 7.98-8.03{2H. m), 8.64(1 H. d, 
J=2.0Hz). 8.97(1H, d, J=2.3Hz). 10.27(1H. s). 11.96{1H, s). 

A-32 3-(4-Fluorobenzyl)-8-hydroxy-5-(ethylsulfonyl)amlno[1,6]naphthylidlne-7-carboxylic acid methyl ester 
mp: 197-198X 

Elementary analysis for CigHigFiNaOgS-, 

Calculation (%): C. 54.41; H. 4.33; N. 10.02; F. 4.53; S. 7.64, 

Found (%): C, 54.41; H, 4.03; N, 10.09; F, 4.30; S, 7.45 

NMR(CDCl3)6: 1.43(3H. t. J=7.3Hz), 3.20(2H. q. J=7.3Hz). 4.10(3H. s). 4.17(2H, s). 7.00-7.07{2H, m). 7.14-7.19 
(2H, m). 8.65(1H. s). 9.00(1H, d, J=2.1Hz), 10.35(1H. s). 11.87(1H, s). 

A-33 3.(4-Fluorobenzyl)-8-hydroxy-5-(benzylsulfonyl)amino[1,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 203-204°C 

Elementary analysis for C24H20F1N3O5S1 

Calculation (%): C. 59.87; H, 4.19; N, 8.73; F. 3.95; S, 6.66. 

Found (%): C. 60.00; H, 4.00; N, 8.87; F, 3.77; S, 6.38 

NMR(CDCl3)6: 4.04{3H. s). 4.18(2H, s). 4.40{2H, s), 7.03-7.34(9H, m). 8.66(1 H. d. J=2.3Hz), 8.99(1 H. d. J=2.3Hz), 
1 0.22(1 H, s), 11. 44(1 H, s). 

Example A-34 to A-44 

[0652] According to the method of Example A-26, compounds A-34 to A-44 were synthesized. 



A-34 3-(4-Fluorobenzyl)-8-hydroxy-5-(3-methoxy-1-propionyl)amino[1 ,6]naphthylidine-7-carboxylic acid methyl 
ester 

mp: 205-206*»C 




OH O 



A-34: R = -CHaCHjOMe 




O 



A-39: R s= -c-propyl 
A-40: R = -c-hexyl 
A-41: R = -CH2C02Et 
A-42: R = -OEt 
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NMR (CDCI3) 5: 2.72 (2H. t. J = 6.0 Hz). 3.42 (3H. s). 3.76 {2H, t, J = 6.0 Hz). 4.09 (SH. s), 4.21 (2H. s). 6.98 - 
7.08 (2H, m). 7.15 - 7.25 (2H, m). 8.00 (1H, s), 8.40 (1H, brs), 9.02 (1H, d. J = 2.1 Hz). 11.69 (1H. brs). 

A-35 5-Benzoyiamino-3-(4-fluorobenzyl)-8-hydroxy[1 .6]naphthylidine-7-carboxylic acid methyl ester 
mp: 209-21 0°C 

Elementary analysis for C24H18FN3O4 
Calculation (%): C, 66.82; H, 4.21; N, 9.74; R 4.40. 
Found (%): C, 66.91; H, 4.17; N. 9.69; F, 4.28. 

NMR (CDCI3) 5: 4.10 {3H. s). 4.20 (2H. s), 6.94 - 7.04 (2H. m), 7.12 - 7.22 (2H, m). 7.50 - 7.67 (3H. m). 7.90 -8.60 
(4H, m), 9.30 (1H. d. J = 2.1 Hz). 11.66 (1H. brs). 

A-36 5-(3,3-Dimethylureido)-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 244-245°C 

Elementary analysis for C20H19FN4O4 

Calculation {%): C, 60.30; H, 4.81; N. 14.06; F. 4.77. 
Found (%): C, 60.01; H. 4.69; N, 13.76; F. 4.65. 

NMR (DMSO-dg) 5: 2.95 (6H. s). 3.92 (3H, s), 4.25 (2H. s), 7.12-7,22 (2H, m). 7.32 - 7.42 (2H. m), 7.97 (1H. s). 
9.05 (1H. d, J = 1.8 Hz), 9.06 (1H, s), 11.15 (1H, brs). 

A-37 3-(4-Fluorobenzyl)-8-hydroxy-5-isobutylamino[1,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 248-252°C 

NMR(DMSO-d6)5: 1.08(3H, d, J=6.9Hz). 2.69(1 H. sep. J=6.9Hz), 3.92(3H. s), 4.27{2H, s). 7.13-7.20(2H. m). 
7.33-7.37(2H. m). 7.73(1 H, s), 9.12(1 H, s), 1 0.40(1 H, s), 11. 26(1 H, brs). 

A-38 3-(4-Fluorobenzyl)-8-hydroxy-5-propionylaminoI1 .6]naphthyiidine-7-carboxylic acid methyl ester 
mp: 232-235.5°C 

NMR(DMSO-d6)8: 1.09(3H. t, J=7.5Hz), 2.43(2H. q. J=7.5Hz). 3.92(3H. s). 4.26(2H. s), 7.1 2-7.1 9(2H, m). 
7.32-7.38(2H, m), 8.01 (1H, s), 9.10(1 H, s), 1 0.43(1 H, s). 11. 23(1 H, brs). 

A-39 5-[(Cycropropanecarbonyl)amino]-3-(4-fluorobenzyl)-8-hydroxy[1 .6]naphthylidine-7-carboxylic acid methyl 
ester 

mp: 253-256°C 

NMR(DMSO-d6)6: 0.75-0.84(4H. m), 1.92(1 H. brs). 3.92(3H. s).4.26(2H. s). 7.12-7.21(2H, m), 7.31-7.38(2H, m). 
7.86{1H, s), 9.10{1H. s), 10.77(1H. s). 11.23(1H, brs). 

A-40 5-[(Cycrohexanecarbonyl)amino]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidlne-7-carboxylic acid methyl 
ester 

mp: 254-258 °C 

NMR(CDCl3)5: 1 .24-1 .39(3H, m). 1 .40-1 .55(2H, m). 1 .68-1 .76(1 H. m), 1 .80-1 .96(4H, m), 2.33(1 H. br s). 4.08(3H, 
s), 4.21 (2H. s). 7.00-7.09(2H, m). 7.16-7.24{2H. m). 7.74(1 H, br s), 7.81 (IH, br s), 9.05(1 H. d, J=2.0Hz). 11.65 
(1H. brs). 

A-41 5-[[(Ethoxycarbonyl)acetyllamino]-3-(4-fiuorobenzyl)-8-hydroxy[1 ,6]naphthy!}djne-7-carboxylic acid methyl 
ester 

mp: 208-210.5 X 

NMR(DMSO-d6)5: 1.21(3H. t, J=7.0Hz). 3.62(2H, s). 3.93(3H, s), 4.14(2H, q. J=7.0Hz). 4.24(2H. s). 7.10-7.1 9(2H. 
m), 7.31-7.38(2H, m), 8.28(1H. brs). 9.11(1H. d, J=2.0Hz). 10.82(1H. s), 11.28(1H. brs). 

A-42 5-[(Ethoxycarbonyl)amino]-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxyllc acid methyl ester 
mp: 247-249 X 

Elementary analysis for C2oHi8^'^305 

Calculation (%): C. 60.15; H, 4.54; N, 10.52; F. 4.76. 

Found (%): C, 60.03; H. 4.50; N. 10.55; F, 4.64. 

NMR (DMSO-dg) 5: 1.18 (3H, t, J = 7.2 Hz), 3.92 (3H, s), 4.08 (2H. q. J = 7.2 Hz), 4.27 (2H, s). 7.11 - 7.21 (2H. 
m), 7.32 - 7.42 (2H, m). 8.15 (IH. s). 9.11 (IH. d, J = 1.8 Hz). 9.92 (IH, s). 11.24 (IH, brs). 

A-43 3-(4-Fluorobenzyl)-8-hydroxy-5-[(thiophene-2-carbonyl)amlno]-[1 .6]naphthylidine-7-carboxylic acid methyl 
ester 
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mp: 204-205 °C 

Elementary analysis for C22H16FN3O4S 

Calculation (%): C, 60.40; H, 3.69; N, 9.61; F. 4.34; S. 7.33. 

Found (%): C, 60.44; H, 3.75; N. 9.57; F, 4.21; S, 7.03. 

NMR (DMSO-dg) 5: 3.93 (3H. s). 4.26 (2H, s). 7.06 - 7.16 (2H. m). 7.25 - 7.38 (3H, m), 7.93 (1H. d. J = 4.8 Hz). 
8.12 - 8.18 (2H, m). 9.11 (1H. d. J = 1.8 Hz). 11.04 (1H. s). 11.34 (1H. brs). 

A-44 3-(4-Fluorobenzyl)-8-hydroxy-5-[(isoxazole-5-carbonyl)amlnoH1 ,6]naphthylidlne-7-carboxylic acid methyl 
ester 

mp: 218-220 X 

Elementary analysis for C21H15FN4O5 

Calculation (%): C, 59.72; H. 3.58; N, 13.26; F. 4.50. 

Found (%): C, 59.74; H. 3.71; N, 13.02; F. 4.30. 

NMR (DMSO-dg) 5: 3.93 {3H, s), 4.26 (2H. s). 7.07 - 7.17 (2H. m). 7.30 - 7.40 {3H. m). 8,32 (1 H. s). 8.87 (1 H. d. 
J = 1.8 Hz), 9.12 (1H, d, J = 1.8 Hz), 11.46 {1H, s). 

Example A-45 to A-51 

[0653] According to the method of Example A-18. compounds A-45 to A-51 were synthesized. 



A-45 3-(4-Fluorobenzyl)-8-hydroxy-5-(3-methoxy-1-propynyl)-[1.6]naphthylidine-7-carboxylic acid methyl ester 

mp: 190-191 °C 

Elementary analysis for C21H17FN2O4 
Calculation {%): C. 66.31; H, 4.50; F, 4.99; N. 7.36. 
Found (%): C. 66.19; H. 4.37; F, 4.82; N. 7.38. 

NMR{d6-DMS0) 5: 3.34(3H. s). 3.93(3H. s). 4.33(2H. s). 4.46(2H. s), 7.15-7.21{2H, m). 7.37-7.42(2H. m). 8.33 
(1H, m), 9.15{1H.d. J=2.1Hz). 

A.46 3-(4-Fluorobenzyl)-8-hydroxy-5-(phenylethynyl)-[1,6]-naphthylidine-7-carboxylic acid methyl ester 
mp: 238-239 °C 

Elementary analysis for C25H17FN2O3 
Calculation (%): C. 72.81; H, 4.15; F. 4.61; N, 6.79. 
Found (%): C, 71.88; H. 4.20; F. 4.60; N, 6.81. 

NMR(CDCl3)5: 4.13(3H. s). 4.30(2H. s). 7.07-7.24{2H. m). 7.24-7.27(3H. m). 7.28-7.51 (4H. m), 8,34(1 H, brs), 
9.10(1H, d. J=2.1Hz). 11.99(1H, s). 

A-47 3-(4-Fluorobenzyl)-8-hydroxy-5-(pentyn-1-yl)-[1,61-naphthylidine-7-carboxylic acid methyl ester 
mp: 197-198 °C 

Elementary analysis for C22HigFN203 
Calculation (%): C, 69.83; H, 5.06; F. 5.02; N, 7.40. 
Found (%): C, 69.67; H, 4.89; F. 4.82; N, 7.50. 

NMR(CDCl3) 5: 1.04(3H. t. J=7.2Hz). 1.64(2H. m). 2.48(2H. t. J=7.2Hz). 4.10(3H, s), 4.25(2H, s). 7.02-7.09{2H. 
m). 7.19-7.27(2H. m), 8.28(1 H. m). 9.05(1 H, d. J=2.1Hz). 11.89(1 H, s). 

A-48 3-(4-Fluorobenzyl)-8-hydroxy-5-[(methoxycarbonyl)ethynyl]-[1 ,6]-naphthylidine-7-carboxylic acid methyl es- 
ter 

mp: 171 °C 

Elementary analysis for C21H15FN2O5 
Calculation {%): C, 63.96; H. 3.83; F, 4.82; N. 7.10. 




OH O 



A45: R » -CHzOMe 
A^: R = -Ph 
A^7: R = -n-Pr 
A-48: R = -COzMe 
A-4d: R= -CHzNHCOMe 
A-50:R = -CH2NHSO2Me 




R 
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Found (%): C, 63.93; H, 3,64; F, 4.69; N, 7.21. 

NMR{CDCl3) 5: 3.89(3H, s), 4.13(3H, s). 4.27(2H. s). 7.02-7.09(2H. m), 7.18-7.26(2H, m), 8.34(1H. m). 9.07(1H. 
d. J=2.1Hz), 12.16(1H,s). 

A-49 5-[3-(Acetylamino)propyn-1-yl]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]-naphthylidine-7-carboxyllc acid methyl es- 
ter 

mp: 209-211 °C 

Elementary analysis for C22H18FN3O4 

Calculation (%): C, 64.86; H, 4.45; F, 4.66; N, 10.31. 

Found (%): C. 64.61; H. 4.42; F. 4.45; N. 10.38. 

NMR(CDCl3) 5: 2.34(3H. s). 4.12(3H, s), 4.21{2H, s), 4.50(2H, s), 6.55(1 H. s). 7.05-7.09(2H. m). 7.15-7.27{2H, 
m). 8.05(1H. m). 9.06(1H. d. J=2.1Hz). 11.81(1H. s), 

A-50 3-(4-Fluorobenzyl)-8-hydroxy-5-[3-(methanesulfonyamino)propyn-1 -yl][1 ,6]naphthylidlne-7-carboxylic acid 
methyl ester 
mp: 223-225 °C 

Elementary analysis for C2iHi8^N305Si 

Calculation {%): C. 56.88; H. 4.09; F, 4,28; N, 9.48; S, 7.23. 

Found (%): C. 56.71; H, 4.08; F. 4.21; N. 9.47; S. 7.35. 

NMR{DMSO-d6)5: 3.04(3H, s), 3.93(3H, s), 4.24(2H, d, J=6.0H2). 4.30{2H. s), 7.13-7.19(2H, m), 7.37-7.42(2H. 
m). 7.81{1H. t. J=6.0Hz), 8.57(1H, d. J=2.1Hz). 9.13(1H. d, J=2.1H2). 

A-51 3-(4-Fluorobenzyl)-8-hydroxy-5-[{1-hydroxycyclopentyl)ethynyl] [1,6]naphthylidine-7-carboxylic acid methyl 
ester 

mp: 215-216 °C 

Elementary analysis for C24H2iFiN404 
Calculation (%): C, 68.56; H, 5.03; F, 4.52; N, 6.66. 
Found (%): C, 68.34; H, 4.97; F, 4.38; N, 6.76. 

NMR(CDCl3)6: 1 .76-2.05(8H, m), 4.15(3H. s). 4.26(2H. s). 7.03-7.11(2H, m), 7.19-7.27(2H, m). 8.18(1H, d. 
J=2.3H2), 9.07(1 H. d. J=2.3Hz). 11. 96(1 H, s). 

Example A-52 

[0654] 




A-52 3-(4-FIuorobenzyl)-8-hydroxy-5-[(morphollne-4-yl)carbamoyl]-[1 .6]naphthylidlne-7-carboxyllc acid methyl 
ester 

1) According to the method of Example A-14 (2), compound a-31 was synthesized from compound a-15. 
NMR (CDCI3) 5: 1.22 (2H, m). 3.95 (3H, s), 4.23 {2H. s), 4.54 (2H, m). 5.67 (2H, s). 7.05 (2H, m). 7.22 (2H. 
m). 7.32-7.41 (3H. m), 7.54-7.59 (2H. m). 9.03 (1H. d. J=2.4 Hz), 9.08 (1H. m). 

2) According to the method of Example A-14 (3), compound a-32 was synthesized from compound a-31. 
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NMR (CDCI3) 5: 3.96 (3H. s), 4.26 (2H, s), 5.77 {2H, s). 7.04 (2H, m), 7.23 (2H. m). 7.33-7.42 (3H. m). 7.51-7.42 
(2H, m). 9.07 {1H, d. J=2.1 Hz), 9.74 (1H. m), 11.4 (1H, s). 

3) A solution containing compound a-32 {283 mg, 0.537 mmol), 4-anfiinomorpholine (0.069 ml, 0.72 mmol), 
1-ethyi3-(3-dimethylaminopropyl)carbodiimide hydrochloride (150 mg, 0.783 mmol). and 1-hydroxybenzoto- 
riazole (8 mg, 0.06 mmol)in dichloromethane (5 ml) was stirred at room temperature ovemight. to which was 
added 10% citric acid aq. (10 ml) and the mixture was extracted with ethyl acetate 2 times. The organic layer 
was washed with citric acid aq. and water, dried over anhydrous sodium sulphate, and evaporated in vacuum. 
The obtained amorphous residue was purified with column chromatography, then the obtained white solid was 
washed with diisopropyleter to give compound a-33 as white solid (292 mg). 

NMR (CDCI3) 6: 3.01 (4H. t. J=4.5 Hz), 3.90 (4H, t. J=4.5 Hz), 3.95 (3H. s), 4.19 (2H. s). 5.66 (2H, s), 7.01 
(2H. m). 7.22 (2H, m), 7.32-7.41 (3H, m). 7.50-7.54 (2H. m), 8.78 (1 H, brs), 9.03 (2H, d, J=2.4 Hz), 9.84 (1 H, m). 

4) According to the method of Example A-15 (3), compound A-52 was synthesized from compound a-33. 
mp : 229 **C (decompose) 

Elementary analysis for C22H21FN4O5 

Calculation (%) : C, 60.00; H. 4.81; F. 4.31; N, 12.72. 
Found (%): C. 59.74; H, 4.73; F. 4.19; N, 12.45. 

NMR (CDCI3) 5: 3.04 (4H. t. J=4.5 Hz). 3.92 (4H. t, J=4.5 Hz). 4.13 (3H. s), 4.20 (2H. s). 7.00 (2H, m). 7.20 (2H, 
m), 8.73 (1H, brs). 9.04 (IN. d, J=2.1 Hz), 9.81 (1H. m). 11.91 (1H. brs). 

Example A-53 to A-58 

[0655] According to the method of Example A-52. compounds A-53 to A-58 were synthesized. 



A-53:R = -NHNHCOCH3 
OH 0 /— \ 




A-56: R = -NHCH2CONMe2 
A-57: R = -NH(CH2)30COCF3 
A^:R = -NH(CH2)30H 



A-53 5-(N*-Acetyl-hydradinocart3onyl)-3-(4-fluorobenzy!)-8-hydroxy[1 ,6]naphthylidine-7-carboxylicacid methyl es- 
ter 

mp : 246-248 °C 

Elementary analysis for C20H17FN4O5 

Calculation (%) : C. 58.25; H. 4.16; F, 4.61; N, 13.59. 

Found (%) : C. 58.15; H, 4.06; F, 4.39; N. 13.45. 

NMR (CDCI3) 5: 2.18 (3H, s), 4.11 (3H. s). 4.22 (2H. s), 7.02 (2H. m), 7.20 (2H. m), 7.83 (1H. brd, J=4.5 Hz), 9.04 
(1H, d, J=2.4 Hz), 9.64 (1H. m). 9.96 (1H, brd. J=4.5 Hz). 12.03 (1H. s). 

A-54. 5-(4-Methylpiperadine-1-carbonyl)-3-(4-fluorobenzyl)-8-hydroxy[1 .6]naphthylidine-7-carboxylic acid methyl 
ester 

mp : 226-227 °C 

Elementary analysis for C23H23FN4O4 

Calculation (%) : C. 63.00; H, 5.29; F. 4.33; N, 12.78. 

Found (%): C. 62.95; H. 5.07; F, 4.19; N, 12.68. 

NMR (CDCI3) 5: 2.25 (2H, m), 2.31 (3H. s), 2.50 (2H, m). 3.37 (2H. m). 3.88 (2H. m). 4.10 (3H. s). 4.21 (2H, s), 
7.03 (2H, m). 7.18 (2H. m). 8.20 (1H. m), 9.06 (1H. d. J=2.4 Hz). 11.96 (1H, brs). 

A-55 5-[(Thiazole-2-yl)aminocarbonyl]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid methyl 
ester 

mp: 198°C 
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Elementary analysis for C2iH-,5FN404S 

Calculation (%) : C, 57.53; H, 3.45; F, 4.33; N, 12.78; S, 7.31. 

Found (%) : C. 57.38; H. 3.28; F. 4.22; N. 12.62; S. 7.28. 

NMR (CDCI3) 5: 4.16 (3H, s). 4.27 (2H. s), 7.02 (2H, m), 7.10 (1H. d. J=3.5 Hz), 7.21 (2H, m). 7.59 (IH. d. J=3.5 
5 Hz), 9.06 (IH. d, J=2.4 Hz). 9.91 (IH. m). 11.28 (IH. brs), 12.16 (IH, brs). 

A-56 5-[[(Dimethylcarbamoyl)methyl]carbamoyl]-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylldlne^ acid 
methyl ester 
mp: 194-196 X 
10 Elementary analysis for C22H21 FN4O5 

Calculation (%) : C, 60.00; H, 4.81; F, 4.31; N, 12.72. 
Found (%) : C, 59.93; H. 4.64; F, 4.10; N, 12.49. 

NMR (CDCI3) S: 3.06 (3H. s), 3.08 {3H. s). 4.13 {3H, s). 4.21 {2H. s). 4.29 (2H. d, J=4.5 Hz). 7.02 (2H, m), 7.20 
(2H. m). 8.79 (IH. brt, J=4.5 Hz). 9.03 (IH, d. J=2.4 Hz), 9.45 (IH. m). 12.00 (IH. brs). 

15 

A-57 5-[3-(2,2,2-Trifluoroacetoxy)propylcarbamoyl]-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic 
acid methyl ester 
mp: 133-134 *»C 

Elementary analysis for C23H^gF4N30g 

20 Calculation (%) : C. 54.23; H. 3.76; F, 14.92; N, 8.25. 

Found (%) : C, 54.20; H. 3.68; F, 12.62; N, 8.17. 

NMR (CDCI3) 5: 2.17 (2H, tt. J=6.3 Hz, 6.3 Hz). 3.64 (2H, dt. J=6.3 Hz. 6.3 Hz), 4.12 (3H, s), 4.22 (2H, s), 4.51 
(2H. t. J=6.3 Hz), 7.01 (2H, m). 7.21 (2H, m), 8.26 (IH, brt, J=6.3 Hz), 9.02 (IH, d, J=2.4 Hz), 9.86 (IH, m), 11.88 
(IH, brs). 

25 

A-58 5-[(3-Hydroxypropyl)carbamoyl]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylicacid methyl es- 
ter 

mp: 184-185 °C 

Elementary analysis for C21H20FN3O5 
30 Calculation (%) : C. 61.01; H, 4.88; F. 4.60; N. 10.16. 

Found (%) : C. 60.94; H, 4.88; F. 4.42; N. 10.14. 

NMR (CDCI3) 5: 1.88 (2H, tt, J=5.7 Hz. 6.3 Hz), 3.08 (IH, br), 3.68 (2H. dt, J=6.3 Hz, 6.6 Hz), 3.73 (2H. dt, J=5.7 
Hz, 5.7 Hz). 4.12 (3H. s), 4.23 (s. 2H), 7.01 {2H, m). 7.20 (2H. m). 8.36 (IH, brt. J=6.6 Hz), 9.02 (IH, d, J=2.1 Hz), 
9.88 (1H, m). 11.87 (IH. br). 

35 

Example A-59 
[0656] 

40 



45 



50 




NH2 

A-59 



55 

A-59 5-Amino-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid methyl ester 

1) A solution containing compound a-32 (9.49 g, 21.3 mmol), diphenylphosphoric acid azide (5.72 ml, 25.5 
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mmol). triethyi amine (4.14 ml, 29.7 mmol), and 2-(trimethylsilyl)etanol (4.26 ml, 29.7 mmol)in tetrahydrofuran 
(95 ml) was refluxed under heating under N2 atomosphere for 3 hr. The reaction mixture was cooled to room 
temperature, to which was added 10% citric acid aq. and ethyl acetate and the mixture was extracted with 
ethyl acetate 3 times. The extract was washed with 10% citric acid aq., saturated sodium hydrogencarbonate 
5 aq. and water, dried over anhydrous sodium sulphate, and evapoarted to give crude compound a-34 (14.31 

g)as oil, which was used in the next reaction without purification. 

2) To a solution of crude compound a-34 (14.31 g)in tetrahydrofuran (95 ml), were added a solution of 1M 
tetrabutylammonium fluoride in tetrahydrofuran (32 ml) and KF (1.86 g) and the mixture was stin-ed at room 
temperature overnight. 10% citric acid aq. and ethyl acetate are added thereto and the mixture was extracted 

10 with ethyl acetate 3 times. The extract was washed with 10% citric acid aq., saturated sodium hydrogencar- 

bonate aq., and water, dried over anhydrous sodium sulphated, and evaporated in vacuum. The residue was 
purified with silica gel column chromatography and recrystallized from ethyl acetate / diisopropyleter to give 
compound a-35 (7.48 g). Yield: 84% Further obtained was the second crystal 431 mg. 
mp: 159-160 °C 

15 NMR (CDCI3) 5:3.91 (3H, s), 4.19 (2H, s), 5.28 (2H, br. s). 5.35 (2H, s), 7,03 (2H, t like. J=8.7Hz), 7.16-7.24 

(2H. m), 7.30-7.40 (3H, m), 7.56-7.63 {2H, m), 7.86 (1H, br.s), 9.01 (1H, d, J=2.1Hz). 

3) According to the method of Example A-15(3), compound A-59 was synthesized from compound a-35. 
mp: 198-1 99 °C 

Elementary analysis for C17H14FN3O3 
20 Calculation (%) : C. 62.38; H. 4.31 ; F, 5.80; N, 12.84. 

Found (%) : C, 62.20; H, 4.36; F, 5.68; N, 12.75. 

NMR (CDCIg) 5: 4.07 (3H, s). 4.20 (2H, s). 4.85 (2H, brs), 7.04 (2H. m), 7.18 (2H. m), 7.82 (1H. m), 9.04 (1H. 
d. J=2.1 Hz). 11.22 (1H. s). 

25 Example A-60 

[0657] 




[0658] A-60 5-[(Ethoxyoxalyl)amino]-3-(4-fluorobenzyl)-8-hydroxy[1 .6]naphthylidine-7-carboxylic acid methyl ester 

1) To a solution of compound a-35 (250 mg, 0.60 mmol)and pyridine (0.072 ml)in methylene chloride (3 ml), was 
40 added chloroethoxyoxalyl (0.08 ml)under ice-cooling and the mixture was stin-ed under N2 atomosphere for 40 

min. 0.5M citric acid aq. was added thereto and the mixture was extracted with ethyl acetate. The extract was 
washed with sodium hydrogencarbonate aq. and saturated saline, ried over anhydrous magnesium sulphate, and 
evaporated in vacuum. The residue was purified with silica gel column chromatography to give compound a-36 
(307 mg). 
45 Yield: 99% 

NMR(CDCl3)5: 1.46(3H, t, J=7.1Hz), 3.94(3H, s), 4.20(2H, s), 4.48(2H, q, J=7.1Hz), 5.55(2H, s). 6.98-7.07(2H. 
m), 7.15-7.23(2H, m). 7.32-7.43(3H. m), 7.55-7.60(2H, m). 8.02(1 H, s). 9.02(1 H, d, J=2.1Hz), 9.48(1 H. br s). 

2) According to the method of Example A-15 (3), compound A-60 was synthesized, 
mp: 182-184 X 

50 NMR(CDCl3)5: 1.46{3H, t, J=7.2H2), 4.11(3H, s), 4.21(2H, s). 4.47(2H, q, J=7.2Hz). 6.98-7.06(2H, m), 7.13-7.20 

(2h. m), 7.95(1 H, d. J=2.0Hz). 9.03(1 H. d, J=2.0Hz). 9.30(1 H. br s). 

Example A-61 to A-74 

55 [0659] According to the method of Example A-60, compounds A-61 to A-74 were synthesized. 
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OH O 




N 



O 



.A-ei: R = 
A-62: R : 
A-64: R : 

A^5: R = —C. 



A-66: R = 



-CH20Me 
-CHiCHjCOgEt 
OMe 



A-67:R = — ^ 



A-68:R 
A-69: R 
A-70: R 
A-71: R 
A-72: R 
A-73: R 
A-74: R 



' -O-i-Pr 

= -OCHzCHzOMe 
^-CHzNHCOMe 
= -CH2NHS02Me 
= -CH2C0NHMe 
^-CHzCONMea 
S-CH2CONH2 



OH O 




A-63 



A-61 3-(4-Fluorobenzyl)-8-hydroxy-5-[{2-methoxyacetyl)amino][1,6]naphthylidine-7K»r^^ acid methyl ester 
mp: 208-209 °C 

NMR(CDCl3)8: 3.53(3H, s), 4.11(5H, s). 4.21{2H, s), 6.98-7.06(2H, m), 7.14-7.21(2H. m). 7.97(1H. s), 8.81(1H, br 
s). 9.02(1 H, d. J=2.0Hz), 11. 70(1 H, br s). 

A-62 5-[[3-(Ethoxycarbonyl)propionyl]amino]-3-(4-fluoroben2yl)-8-hydroxy[1,6]naphthylidirie-7-carboxyllc acid 
methyl ester 
mp: 214-215 °C 

NMR(DMSO-d6)6: 1.18(3H. t. J=7.1Hz). 2.60-2.67(2H, m). 2.69-2.76(2H, m). 3.92(3H. s), 4.07{2H, q, J=7.1Hz). 
4.22(2H. s). 7.10-7.18(2H. m). 7.31-7.38(2H, m), 8.18(1 H, s), 9.09(1 H, d, J=2.0Hz). 10.63(1 H. s), 11. 24(1 H, br s). 

A-63 5-(2,5-Djoxopyrrolidine-1-yl)-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxyllc acid methyl ester 
mp: 214-125*^0 

NMR(DMS0-d6)5: 3.00(4H, d, J=1.7Hz). 3.93(3H. s). 4.25(2H. s), 7.11-7.19(2H. m), 7.29-7.36(2H, m), 8.48(1 H, 
d, J=2.0H2), 9.13(1 H. d, J=2.0Hz). 11. 69(1 H, brs). 

A-64 3-(4-Fluorobenzyl)-8-hydroxy-5-[(methoxycarbonyl)amino][1 ,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 253-255 

Elementary analysis for CigHieFNgOg 

Calculation (%): 0, 59.22; H, 4.19; N, 10.90; F, 4.93. 

Found (%): C, 59.06; H, 4.03; N, 10.89; F. 4.78. 

NMR (DMSO-de) 5: 3.63 (3H, s), 3.91 (3H. s), 4.27 (2H, s). 7.10 - 7.20 (2H, m), 7.32 - 7.42 (2H, m), 8.21 (1H, s), 
9.10 (1H, d, J = 2.1 Hz). 9.98 (1H. s). 11.25 (IH, brs). 

A-65 3-(4-Fluoroben2yl)-8-hydroxy-5-(pyrimidine-2-carbonyl)amino[1 ,6]naphthylidine-7-carboxylic acid methyl 
ester 

mp: 236-237 X 

Elementary analysis for C22H16FN5O4 

Calculation (%): C. 60.97; H, 3.72; N. 16.16; F, 4.38. 

Found (%): C, 61.04; H, 3.61; N. 16.09; F, 4.16. 

NMR (DMSO-de) 6: 3.91 (3H, s), 4.26 (2H, s). 7.06 - 7.16 (2H, m), 7.30 - 7.40 (2H. m). 7.75 - 7. 80 (IH, m), 8.30 
(1H. s). 9.05 (2H, d, J = 5.1 Hz). 9.12 (IH. d. J = 1.8 Hz). 11.16 (1H, s), 11.18 (IH. brs). 

A-66 3-(4-Fluorobenzyl)-5-(frane-2-carbonyl)amino-8-hydroxy[1,6]naphthylidine-7-carboxylic acid methyl ester 

mp: 200-202 °C 

Elementary analysis for C22H16FN3O5O.5H2O 
Calculation (%): C, 61.40; H. 3.98; N, 9.76; F, 4.41. 
Found (%): C, 61.28; H. 3.76; N. 9.93; F, 4.24. 

NMR (DMSO-dg) 5: 3.93 {3H, s). 4.26 (2H, s). 7.06 - 7.16 (2H, m), 7.28 - 7.38 (2H, m), 7.47 (IH, d, J =3.3 Hz), 
7.98 (IH. d, J = 1.5 Hz), 8.19 (1H. d, J = 2.1 Hz), 9.10 (IH, d, J = 2.1 Hz). 10.87 (1H, s), 11.32 (IH, brs). 
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A-67 3-{4-Fluorobenzyl)-8-hydroxy-5-(1 -methyl-1 H-[1 .2.4]-triazole-3-carbonyl)amino[1 ,6]naphthylidine-7-carbox- 
yfic acid methyl ester 
mp: 214-215 «C 

Elementary analysis for C21H17FN6O4 O.6H2O 
Calculation (%): C, 56.36; H. 4.19; N, 18.60; F. 4.20. 
Found (%): C, 56.35; H, 4.11; N, 18.65; F, 4.06. 

NMR (DMSO-dg) 6: 3.92 {3H. s), 4.01 (3H. s). 4.26 (2H, s). 7.07 - 7.17 (2H. m). 7.28 - 7.38 (2H. m), 8.19 (1H. d. 
J = 2.1 Hz), 8.71 (1H. s). 9.11 (IH. d, J = 2.1 Hz), 10.77 (1H, s). 11.28 (1H. brs). 

A-68 3-(4-Fluorobenzyl)-8-hydroxy-5-[(isopropoxycarbonyl)amino][1 ,6]naphthylidine-7-carboxylic acid methyl es- 
ter 

mp: 257-258 X 

Elementary analysis for C21H20FN3O5 

Calculation (%): C. 61.01; H. 4.88; N, 10.16; F, 4.60. 

Found (%): C, 60.98; H, 5.15; N. 10.17; F, 4.43. 

NMR (DMSO-dg) 5: 1.19 (IH. d, J = 6.3 Hz), 3.91 (3H, s). 4.28 (2H. s), 4.75 - 4.86 (IH, m), 7.10 - 7.20 (2H, m), 
7.32-7.42 (2H, m). 8.05 (IH, d, J = 2.1 Hz). 9.11 (IH. d. J = 2.1 Hz). 9.82 (IH. s). 11.25 (IH, brs). 

A-69. 3-(4-Fluorobenzyl)-8-hydroxy-5-[[(2-methoxyethoxy)carbonyl]amino][1,6]naphthylidine-7-carboxylic acid 
methyl ester 
mp: 246-247 °C 

Elementary analysis for C21H20FN3O6 
Calculation (%): C. 58.74; H. 4.69; N, 9.79; F. 4.42. 
Found (%): C, 58.69; H, 4.69; N. 9.70; F, 4.26. 

NMR (CDCI3) 5: 3.41 (3H, s). 3.57 - 3.65 (2H, m), 4.10 (3H, s), 4.21 (2H. s), 4.27 - 4.35 (2H, m). 6.98 - 7.08 {2H. 
m), 7.1 4 - 7.24 (2H, m). 8.08 (1 H, s). 9.02 (1 H. d. J = 2.4 Hz), 11 .67 (1 H, s). 

A-70 5-p-(Acetylamino)acetyl]amino]-3-{4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid methyl 
ester 

mp: 254-256 °C 

NMR(DMSO-d6)5: 1.92(3H, s). 3.93(3H, s). 3.99(2H, d, J=5.6Hz). 4.21{2H, s). 7.09-7.18(2H, m), 7.33-7.40(2H, 
m), 8.27-8.34(2H, m), 9.1 0(1 H, d, J=1.9Hz), 1 0.58(1 H. s). 11. 26(1 H. s). 

A-71 3-(4-Fluorobenzyl)-8-hydroxy-5-[[2-(methanesulfonyamino)acetyl]amino][1,6]naphthylidine-7-carboxylicac- 
Id methyl ester 
mp: 204-205 °C 

NMR(DMSO-d6)5: 3.00(3H. s), 3.92{3H. s). 4.04(2H, d, J=5.9Hz), 4.22(2H. s), 7.09-7. 17(2H, m), 7.32-7.38{2H. 
m), 7.53(1H, t. J=5.9Hz), 8.30(1H. s). 9.10(1H , d, J=2.2Hz). 10.66(1H. s), 11.26(1H. br s). 

A-72 3-(4-Fluorobenzyl)-8-hydroxy-5-[[2-(methylcarbamoyl)acetyl]amino]I1 ,61naphthylidine-7-carboxylic acid me- 
thyl ester 
mp: 249-250 °C 

NMR(DMSO-d6)5: 2.66(3H, d. J=4.4Hz). 3.37(2H. s). 3.93(3H. s). 4.21(2H. s). 7.08-7.16(2H, m). 7.33-7.39(2H. 
m), 8.06-8.09(1 H, m), 8.41(1 H. s), 9.09(1 H, d, J=1.9Hz). 10.67(1 H, s), 11. 27(1 H, brs). 

A-73 5-[[2-(Dimethylcarbamoyl)acetyl]amino]-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine7-carboxylicacidme- 
thyl 

mp: 239-241 °C 

NMR(DMSO-d6)6: 2.89(3H, s), 3.02(3H. s). 3.62(2H, s), 3.92(3H. s). 4.21 (2H, s). 7.09-7.17(2H. m), 7.33-7.42(2H, 
m). 8.54(1H. s), 9.10{1H. s). 10.66{1H, s), 11.25(1H, brs). 

A-74 5-[[2-(Carbamoyl)acety!]amino]-3-(4-fluorobenzyl)-8-hydroxy[1,6lnaphthylidine-7-carboxylic acid methyl es- 
ter 

mp: 224-226 °C 

NMR(DMSO-d6)5: 3.37(2H, s). 3.93(3H. s), 4.20(2H. s). 7.09-7.18(2H, m). 7.21 (1 H. s). 7.33-7.40(2H, m), 7.60(1 H. 
s), 8.47(1H. s). 9.10(1H, s), 10.66(1H. s), 11.26(1H, s). 
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Example A-75 



[0660] 



Bn. 





a-37 



A-75 3-(4-Fluorobenzyl)-8-hydroxy5-[(1 ,1 ,1-trifiuoroethyl)sulfonylamino]-[1 ,6]naphthylidine-7-carboxylic acid me- 
thyl ester 

1) To a solution of compound a-35 (300 mg, 0.72 mmol)and triethylamine {182mg, 1.8mmol)in methylene 
chloride (3 ml), was added ice-cooled 2,2,2-trifluoroethane sulfonyl chloride (328mg, 1 .8mmol) and the mixture 
was stirred under N2 atomosphere for 40 min. 0.5M citric acid aq. was added therto and the mixture was 
extracted with chloroform. The extract was washed with water, dried over anhydrous magnesium sulphate, 
and evaporated In vacuum. The residue was purified with silica gel column chromatography to give compound 
a-37 (278 mg). 

Yield: 69% 

NMR (CDCI3) 6: 3.95(2H, dd, J=9.2, 1 8.2Hz), 3.96(3H. s), 4.1 9(2H, s). 5.39(2H, s), 7.02-7.06(2H, m), 7.1 7-7.26 
(2H. m), 7.35-7.43(3H, m). 7.50-7.54(2H, m), 8.67(1 H. d, J=2.3H2), 9.04(1 H, d, J=2.3Hz). 12.20(1 H, s). 

2) According to the method of Example A-15 (3). compound A-75 was synthesized from compound a-37. 
mp: 219-220 °C 

Elementary analysis for C19H15F4N3O5S1 O.2H2O 
Calculation (%): C, 47.84; H, 3.25; N, 8.81; F, 15.93; S, 6.72. 
Found (%): C, 48.22; H, 3.10; N, 9.00; F, 15.53; S. 6.60 

NMR (CDCI3) 5: 3.95(2H, dd. J=9.0, 18.0Hz), 4.12(3H. s). 4.19(2H. s). 7.01-7.07(2H, m). 7.14-7.19(2H. m). 
8.66(1 H, d, J=2.3Hz), 9.04(1 H, d, J=2.3Hz). 1 0.36(1 H, s). 11. 94(1 H, s). 

Example A-76 to A-78 

[0661] According to the method of Example A-75. compounds A-76 to A-78 were synthesized. 



A-76 3-(4-Fluorobenzyl)-8-hydroxy-5-[[(methoxycarbonyl)methanesulfony]amino][1,6]naphthylidlne-7-carboxylic 
acid methyl ester 

mp: 197-199 °C 

Elementary analysis for C20H 18^^1^30781 

Calculation (%): C. 51.83; H, 3.91; N, 9.07; F. 4.10; S, 6.92. 

Found (%): C, 51.91; H. 4.14; N. 9.10; F, 3.95; S, 6.97 

NMR (CDCI3) 5: 3.68 (3H, s). 4.11 (3H, s), 4.18 (2H. s). 4.20 (2H. s), 7.00-7.07 (2H. m). 7.15-7.19 (2H, m), 8.68 
(1H, s), 9.02 1H, d, J=2.0Hz), 10.37 (1H, brs). 12.00 (1H, brs). 

A-77 3-{4-Fluorobenzyl)-8-hydroxy-5-[[(3-methylbutane)-1 -sulfonyl]amlno]-[1 ,6]naphthylldlne-7-carboxyllc acid 
methyl ester 
mp: 171-173 X 

Elementary analysis for C22H24F1N3O5S1 

Calculation (%): C, 57.25; H, 5.24; N. 9.10; F, 4.12; S. 6.95. 



OH O 




A-76:R = -CH2C02Me 
A-77: R = -CH2CH2CHMe2 
A-78: R = -CH2CH2Ph 
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Found {%): C, 57.36; H. 5.55; N, 9.14; F. 4.02; S, 7.22 

NMR (CDCI3) 5: 0.92 6H. d, J=6.4Hz), 1.67-1.73 (3H, m), 3.15-3.20 (2H. m). 4.09 {3H. s). 4.18 {2H. s). 7.00-7.06 
{2H. m). 7.14-7.19 (2H, m). 8.62 {1H. s), 9.00 (1H. d. J=2.3Hz), 10.35 (1H. brs). 11.84 (1H, brs). 

A-78 3-{4-Fluorobenzyl)-8-hydroxy-5-[(2-phenylethane)sulfonylamino]-[1 .6]naphthylldine-7-carboxylic acid me- 
thyl ester 
mp: 185-187 

Elementary analysis for C25H22F1N3O5S-1 

Calculation (%): C. 60.60; H, 4.48; N, 8.48; F, 3.83; S. 6.47. 

Found (%): C, 60.61; H, 4.77; N, 8.50; F, 3.72; S, 6.47 

NMR {CDCI3) 6: 3.17-3.23 (2H, m). 3.48-3.52 {2H. m). 4.11 (3H, s), 4.15 (2H, s), 7.00-7.20 (9H, m), 8.49 (1H, s). 
8.98 {1H. d, J=2.0Hz), 10.33 (1H. brs), 11.84 (1H, brs). 

Example A-79 

[0662] 




A-79 3-(4-Fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid t2-(1-methoxy)propyl] ester 

1) To a solution of compound A-2 (5.00 g, 16.0 mmol), benzyl alcohol (1.99 ml), and triphenylphosphine (5.04 
g)in tetrahydrofuran (50 ml), was added dropwise an ice-cooled solution of diisopropyl azodicarboxylate in 
40% toluene (10.4 ml) under N2 atomosphere and the mixture was stin-ed at the same temperature for 20 min. 
While warming to room temperature, the mixture was further stin-ed for 2 hr and 45 min, then evaporated in 
vacuum. The residue was crystallized from methanol (40 ml)/water (10 mI)to give compound a-38 (4.83 g). 
Yield: 75% 

mp: 97-98 °C 

NMR (CDCI3) 5: 3.97 (3H, s), 4.22 (2H, s), 5.59 (2H, s), 7.06 (2H, t like, J=8.7Hz). 7.18-7.28 (2H. m). 7.33-7.43 
{2H, m), 7.58-7.64 (2H, m). 8.02 (1H, d. J=2.4Hz). 8.99 (1H, s), 9.07 (1H. d, J=2.4Hz). 

2) To a solution of compound a-38 (4.83 g, 12.0 mmol)in tetrahydrofuran (25 ml)— methanol (25 ml), was 
added 2N NaOH aq. (7.8 ml)and the mixture was stin-ed at room temperature for 2 hr. 2N HCI aq. (7.8 ml) was 
added thereto and the organic solvent was evaporated in vacuum. The residue was extracted with ethyl acetate 
and the extract was washed with water and saturated saline, dried over anhydrous sodium sulphate, and 
evaporatde. The residue was crystallized from methanol /diisopropyleter to give compound a-39 (4.50 g). 
Yield: 97% 

mp: 124-125 °C 

NMR (CDCI3) 5: 4.25 (2H, s), 5.74 (2H. s), 7.07 (2H, t like. J=8.7Hz), 7.18-7.27 (2H. m), 7.30-7.40 (2H. m). 
7.60-7.66 (2H, m). 8.04 (1H. d. J=2.4Hz), 8.92 (1H. s). 9.11 (1H, d. J=2.4Hz). 

3) To a suspension of compound a-39 (388 mg, 1.0 mmol), 1 -methoxy-2-propanol (0.13 ml), and 4-(N,N- 
dimethylamino)pyridine (122 mg)in DMF (2 ml), was added WSCD hydrochloride (268 mg)and the mixture 
was stirred at room temperature for 4 hr. The reaction mixture was poured to ice water, to whichh was added 
1 0% citric acid and 1 N HCI aq. and the mixture was extracted with ethyl acetate. The extract was washed with 
sodium hydrogen carbonate aq. and water, dried over anhydrous sodium sulphate, and evaporatde. The res- 
idue was purified with silica gel column chromatography to give compound a-40 (236 mg). Yield: 51% 
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NMR {CDCI3) 5: 1.37 (3H, d. J=6.3Hz), 3.34 (3H, s). 3.47 (1H, dd, J=7.2H2, 4.5H2). 3.56 (1H. dd, J=7.2Hz. 
6.0Hz), 4.22 (2H. s). 5.37-5.46 (1H, m), 5.59 (2H, s). 7.06 {2H, t like. J=8.7H2), 7.17-7.28 {2H. m). 7.32-7.42 
(2H, m), 7.58-7.64 (2H. m), 8.02 {1H. d. J=2.1Hz) 9.01 (1H. br. s). 9.05 (1H, d, J=2,1Hz). 
4) According to the method of Example A-15 (3), compound A-79 was synthesized from compound a-40. 
mp: 130-131 °C 

Elementary analysis for C20H19FN2O4 
Calculation (%): C. 64.86; H. 5.17; F, 5.13; N. 7.56. 
Found (%): C. 64.84; H, 5,03; F, 4.93; N. 7.51. 

NMR(CDCl3)S: 1.48(3H, d, J=6.6Hz). 3.42{3H, s), 3.59(1 H. dd, J=3.9, 10.5Hz). 3.76(1 H, dd, J=6.9. 10.5Hz). 
4.22(2H, s). 5.54-5.61(1H, m). 7.03-7.08(2H, m), 7.18-7.22(2H, m), 7.96(1H. d, J=2.1Hz). 8.79(1H, s), 9.07 
(1H, d. J=2.1Hz). 11.94(1H.bs). 

Example A-80 to A-84 

[0663] According to the method of Example A-79, compounds A-80 to A-84 were synthesized, provided that Example 
A-81 was prepared by esterification utilizing Mitsunobu Reaction. 



A-80 3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid tetrahydropyran-4-yl ester 
mp: 183-184 °C 

Elementary analysis for C2-]HigFN204 
Calculation (%): C, 65.96; H, 5.01; F. 4.97; N, 7.33. 
Found {%): C. 65.83; H. 4.89; F, 4.75; N, 7.25. 

NMR(CDCl3)6: 2.02-2.15(4H. m), 3.56-3.64(2H, m). 4.05^.12(2H, m), 4.23(2H, s). 5.33-5.39(1H, m), 7.03-7.08 
(2H, m), 7.18-7.23(2H, m), 7.97(1H. d. J=2.1Hz), 8.79(1H, s). 9.07(1H. d, J=2.1Hz), 11.93(1H, bs). 

A-81 3-(4-Fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxyiic acid 4-fluorobenzyl ester 
mp: 169-171 °C 

Elementary analysis for C23H16F2N2O3 
Calculation (%): C. 67.98; H. 3.97; F, 9.35; N, 6.89. 
Found (%): C, 68.02; H,4.01; F. 8.61; N, 6.91. 

NMR(CDCl3)5: 4.22(2H. s). 5.52(2H. s). 7.02-7.11{4H. m), 7.17-7.22(2H. m). 7.52-7.56(2H. m), 7.95(1 H. m). 8.76 
(1H, s), 9.07(1 H, d, J=2.4Hz). 11. 75(1 H, bs). 

A-82 3-(4-Fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid 1-acetylpiperidine-4-yl ester 

mp: 163-165 °C 

Elementary analysis for C23H22FN3O4 
Calculation (%): C, 65.24; H, 5.24; F, 4.49; N, 9.92. 
Found (%): C, 65.11; H, 5.14; F, 4.33; N, 9.78. 

NMR(CDCl3)6: 1.85-2.02(2H. m). 2.05-2.20(2H. m). 2.14(3H. s), 3.24-3.42(2H. m), 3.84-3.89(1 H, m). 4.23-4.32 
(IH, m), 4.23(2H, s), 5.34-5.43(1 H, m), 7.03-7.08(2H, m), 7.18-7.22(2H, m), 7.97(1 H, d, J=2.1Hz), 8.77(1 H, s). 
9.07(1 H. d. J=2.1Hz), 11. 84(1 H, bs). 

A-83. 3-(4-Fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid (1-methanesulfonypiperidine-4-yl ester 
mp: 184-185 *»C 

Elementary analysis for C22H22FN3O5S 

Calculation (%): C. 57.51; H. 4.83; F. 4.13; N, 9.14; S, 6.98. 
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Found (%): C, 57.38; H, 4.74; F. 3.98; N, 9.05; S, 7.07. 

NMR(CDa3)5: 2.10-2.30{4H, m), 2.85{3H. s). 3.20-3.28{2H, m). 3.63-3.71(2H. m), 4.23{2H, s), 5.30-5.38{1H. m), 
7.03-7.08(2H. m), 7.18-7.22(2H, m), 7.97(1H, d. J=2.1Hz), 8.77(1H. s), 9.07(1H. d. J=2.1H2), 11.78(1H, bs). 

A-84 3-(4-Fluorobenzy!)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid pipe rid ine-4-yl ester hydrochloride 
mp: 230-232 °C(dec) 

Elementary analysis for C21H20FN3O3.1 .4HCI.O.8H2O 
Calculation (%): C. 56,44; H. 5.19; F, 4.25; N, 9.40; CI, 11.11. 
Found (%): C, 56.38; H, 5.01; F, 4.11; N, 9.38; CI. 10.90. 

NMR(DMSO-d6)5: 1 .90-2.00(2H, m), 2.10-2.25{2H. m), 4.27(2H, s). 5.25-5.35(1 H, m). 7.15-7.20(2H, m), 7.38-7.42 
{2H, m), 8.38(1 H, d. J=2.1Hz). 8.71 (2H, bs). 8.86(1 H. s), 9.14(1 H. d, J=2.1Hz). 



Example A-85 



[0664] 




A-85 3-(4-FluorobenzyI)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid N,N-dimethyl amide 

1 ) According to the method of Example A-16 (3), compound a-41 was synthesized from compound a-39. 
NMR (CDCI3) 5: 2.77(3H, s), 3.13(3H, s). 4.22(2H, s), 5.55(2H, s), 7.03-7.08(2H, m). 7.17-7.23(2H, m), 
7.32-7.41 {3H. m). 7.53-7.57(2H. m). 8.00(1 H, d, J=2.3). 8.97(1 H, s). 9.04(1 H, d. J=2.1Hz). 

2) According to the method of Example A-15 (3), compound A-85 was synthesized from a-41. 

mp: 180-181 °C 

Elementary analysis for C18H16F1N3O2 
Calculation {%): C, 66.45; H, 4.96; N, 12.92; F. 5.84. 

Found (%): C. 66.48; H, 4.80; N, 12.88; F, 5.82 

NMR (CDCI3) 5:3.00-3.80(6H, brs), 4.21(2H, s), 7.01-7.07(2H. m). 7.17-7.22(2H, m), 7.92(1H. d. J=2.2Hz), 8.63(1H. 
s). 9.02(1 H, d, J=2.1Hz), 1 3.2(1 H, brs). 

Example A-86 to A-92 

[0665] According to the method of Example A-85, compounds A-86 to A-92 were synthesized. 



OH O 




R = 
R = 



A-86 
A-87 

A-88: R = 
A-89: R = 
A-90: R = 
A-91: R = 
A-92: R = 



-NHNHMe 

-NHNMez 

-NHOMe 

-NH2 

-NHMe 

-NHEt 

-NHi-Pr 



A-86 3-(4-Fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid N -methylhydrazide 
mp: 119-120 X 

Elementary analysis for Ci7H-,5FiN402 
Calculation (%): C. 62.57; H. 4.63; N, 17.17; F. 5.82. 
Found {%): C. 62.51; H. 4.48; N, 16.95; F, 6.04 

NMR (CDCI3) 5:3.40{3H. brs), 4.22(2H. s). 7.02-7.07(2H. m). 7.17-7.22(2H. m), 7.93(1H. d. J=2.1Hz). 8.62{1H. 
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s), 9.05(1 H,s). 

A-87 3-(4-Fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid N'.N-dimethylhydrazide 
mp: 138-139 ''C 
5 Elementary analysis for C18H17F1N4O2 

Calculation {%): C, 83.52; H. 5.03; N. 16.46; F. 5.58. 
Found (%): C, 63.53; H, 5.04; N. 16.34; R 5.59 

NMR{CDCl3) 6:2.79(6H, s). 4.21{2H. s). 7.02-7.08(2H, m), 7.17-7.22(2H. m). 7.91(1H. d. J=2.1Hz), 8.54(1H. s). 
9.05(1 H. d. J=2.1Hz), 

10 

A-88 3-(4-Fluorobenzyl)-8-hydroxy[1 .6]naphthylidine-7-carboxylic acid methoxy amide 
mp: 196-197 °C 

Elementary analysis for C17H14F1N3O3 
Calculation (%): C, 62.38; H. 4.31; N, 12.84; F. 5.80. 
^5 Found (%): C, 62.39; H, 4.33; N, 12.68; F, 5.76 

NMR (CDCI3) 8:3.97(3H, s). 4.22(2H. s). 7.02-7.08(2H. m). 7.17-7.22(2H, m), 7.92(1 H, d. J=2.3Hz). 8.54(1 H. s), 
9.06(1 H. d. J=2.1Hz). 

. A-89 3-(4-Fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid amide 
20 mp: 267-270 X (decomp.) 

Elementary analysis for 0'^qH^2^H202 

Calculation (%): C. 64.64; H, 4.07; F. 6.39; N, 14.13. 

Found (%): C, 64.33; H, 4.10; F. 6.63; N, 14.17. 

NMR(d6-DMSO)5: 4.25(2H, s). 7.13-7.21 (2H, m). 7.36-7.41 (2H, m), 8.28(1 H, brs), 8.33(1 H, d, J=2.1Hz), 8.64(1 H, 
25 brs). 8.80(1 H. s). 9.09(1 H, d, J=2.1Hz), 14.09(1 H, s). 

A-90 3-(4-Fluorobenzyl)-8-hydroxy[1.6]-naphthylidine-7-carboxylic acid methyl amide 
mp: 259-260 °C 

Elementary analysis for C17H14FN3O2 
30 Calculation (%): C. 65.59; H. 4.53; F, 6.10; N. 13.50. 

Found (%): C. 65.37; H. 4.55; F, 6.14; N. 13.42. 

NMR(CDCl3)5: 3.08(3H, t. J=2.7Hz), 4.21 (2H, s), 7.01-7.08(2H, m), 7.16-7.27(2H, m). 7.91 (1H. m). 8.06(1 H. brs). 
8.56(1 H, s). 9.04(1 H, d, J=2.1Hz), 1 3.40(1 H. s). 

35 A-91 3-(4-Fluorobenzyl)-8-hydroxy[1 ,6]-naphthylidine-7-carboxylic acid ethyl amide mp: 189-190 °C 

Elementary analysis for Ci8'~'i6^^302 
Calculation (%): C, 66.45; H. 4.96; F, 5.84; N, 12.92. 
Found (%): C, 66.70; H, 4.99; F, 5.94; N. 12.95. 

NMR(CDCl3)5: 1.33{3H. t. J=7.4Hz). 4.49-3.60(2H. m). 4.21 (2H. s), 7.01-7.08(2H, m). 7.16-7.27(2H. m). 7.91(1 H. 
40 m). 8.05(1 H. brs). 8.56(1 H. s), 9.04(1 H. d. J=2.1Hz). 13.47(1 H. s). 

A-92 3-(4-FIuorobenzyl)-8-hydroxy[1 ,6]-naphthylidine-7-carboxylic acid isopropyl amide 
mp: 179-180 X 

Elementary analysis for CigH^8'^'^302 
45 Calculation (%): C, 67.24; H. 5.35; F. 5.60; N. 12.38. 

Found (%): C. 67.50; H. 5.33; F. 5.80; N, 12.47. 

NMR(CDCl3)5: 1 .34{6H, d, J=6.6Hz). 4.21 (2H, s). 4.33(1 H, m), 7.02-7.08(2H, m), 7.17-7.22(2H, m), 7.91 (2H, m), 
8.56(1 H. s), 9.04(1 H, d. J=2.1Hz), 1 3.54(1 H, s). 
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Example A-93 
[0666] 




A-93 3-{4-Fluorobenzyl)-8-hydroxy-5-{3-hyciroxyl-propyn-1 -yl)[1 .61naphthylidine-7-carboxylic acid 2-methoxyethyl 
amide 

1) According to the method of Example A'79 (2), compound a-42 was synthesized from compound a-20. 
NMR (CDCI3) 6: 4.25(2H, s). 4.62(2H. s), 5.73(2H. s). 7.02-7.08(2H, m), 7.18-7.24(2H. m), 7.28-7.38(3H, m), 
7.60-7.62(2H, in), 8.37(1 H, s), 9.04(1 H. brs). 

2) According to the method of Example A-16 (3). compound a-43 was synthesized from a-42. 

NMR (CDCI3) 5: 3.34(3H, s). 3.57-3.61 (2H. m), 3.65-3.70(2H, m). 4.15(2H. s), 4.60(2H, s), 5.54(2H, s). 
6.98-7.04(2H. m), 7.15-7.20(2H, m). 7.31-7.40(3H, m), 7.63-7.66(2H. m). 8.21(1H, t, J=5.3Hz), 8.26(1H, d. 
J=2.1Hz), 8.91 (IH, d. J=2.1Hz). 

3) According to the method of Example A-15 (3), compound A-93 was synthesized from a-43. 
mp: 156-157 °C 

Elementary analysis for C22H20F1N3O4 O.2H2O 
Calculation (%): C, 63.98; H. 4.98; N, 10.17; F, 4.60. 
Found (%): C, 63.99; H; 4.79; N, 10.13; F, 4.84 

NMR (CDCIa) 5: 3.43(3H. s), 3.61-3.63(2H. m), 3.65-3.73(2H, m). 4.22(2H, s), 4.63(2H, s). 7.01-7.06(2H. m), 
7.16-7.21(2H. m). 8.28(1H. d. J=2.3Hz), 8.30(1H. brs). 8.99(1H. d, J=2.1Hz), 13.63(1H, s). 

Example A-94 to A-98 

[0667] According to the method of Example A-93, compounds A-94 to A-98 were synthesized. 



A-94: R = -H 
A-95: R = -OMe 
A-9S:R = -i-Pr 
A-97: R = -NMe2 
A-98: R = -Me 



^OH 



OH O 




A-94 3-(4-Fluorobenzyi)-8-hydroxy-5-(3-hydroxy-1-propyn-1-yl)[1.6lnaphthylidine-7-carboxylic acid amide 
mp: 241-242 °C 

Elementary analysis for C19H14F1N3O3 O.3H2O 
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Calculation (%): C. 63.97; H. 4.13; N, 11.78; F, 5.33. 
Found (%): C. 63.88; H. 4.01; N, 11.67; F. 5.33 

NMR (CD3OD) 5: 4.31(2H. s). 4.52(2H, s), 7.04-7.10(2H. m), 7.31-7.36(2H. m), 8.55(1H, d, J=2.0Hz). 8.96(1H, d, 
J=2.0Hz). 

5 

A-95 3-{4-Fluorobenzyl)-8-hydroxy-5-(3-hydroxy-1-propyn-1-yl)[1 ,6]naphthylldine-7-carboxylic acid methoxy 
amide 

mp: 175-177 X 

Elementary analysis for C2oH^gFiN304 
10 Calculation (%): C, 62.99; H, 4.23; N. 11.02; F. 4.98. 

Found {%): C. 62.81; H, 4.32; N. 10.92; F, 4.82 

NMR (CDCI3) 5: 3.96(3H, s), 4.24(2H, s), 4.63(2H, s), 7.02-7.07(2H. m). 7.1 6-7.21 (2H. m). 8.30(1 H. d. J=2.1Hz), 
9.02(1 H. d, J=2.3Hz), 10.19(1 H, s), 1 2.88(1 H, s). 

15 A-96 3-{4-Fluorobenzyl)-8-hydroxy-5-(3-hydroxy-1-propyn-1-yl)-[1,6]naphthylidine-7-carboxylic acid isopropyl 

amide 

mp: 175-177 ''C 

Elementary analysis for C22H20PN3O3 
Calculation (%): C. 67.17; H. 5.12; F. 4.83; N, 10.68. 
20 Found (%): C. 67.27; H, 5.12; F. 4.71; N, 10.61. 

NMR (CDCI3) 5: 1.34 (6H. d. J=6.6 Hz). 1.83 (1H, t, J=6.0 Hz), 4.23 (2H. s), 4.31 (1H, d X 7, J=6.6 Hz. 8.4 Hz), 
4.64 (2H, d, J=6.0 Hz), 7.04 (2H. m). 7.19 (2H. m), 7.85 (1H, brd. J=8.4 Hz), 8.30 (1H, m), 9.01 (1H, d, J=2.1 Hz), 
13.86 (1H. s). 

25 A-97 3-(4-Fluorobenzyl)-8-hydroxy-5-(3-hydroxy-1 -propyn-1 -yl)[1 ,6]naphthylidine-7-carboxylic acid N'.N'-dimeth- 

ylhydrazide 
mp: 115-117 °C 

Elementary analysis for C21H19F1N4O3O.2H2O 0.7C3H8Oi{l-PrOH) 
Calculation (%): C. 63.05; H. 5.73; N, 12.73; F. 4.32. 
30 Found (%): C, 62.99; H, 5.69; N, 12.79; F. 4.24 

NMR (CDCI3) 6: 2.78(6H, s), 4.23{2H. s), 4.64(2H. s). 7.01-7.07{2H, m). 7.17-7.21(2H. m). 8.29(1H. d. J=2.1Hz), 
9.00(1H, d. J=2.3Hz), 13.43(1H, brs). 

A-98 3-(4-Fluorobenzyl)-8-hydroxy-5-(3-hydroxy-1 -propyn-1 -yl)-[1 ,6]naphthylidine-7-carboxylic acid methyl 
35 amide 

mp:185 °C 

Positive HR-FABMS for C20H16FN3O3+H 
Calculation (m/z) : 366.1254. 
Found (m/z) : 366.1250 (Int. 100%). 
40 NMR (CDCI3) 6; 3.07 {3H, d. J=5.4 Hz), 4.24 (2H, s), 4.63 (2H. s), 7.04 (2H. m), 7.19 (2H, m), 8.0 (1H, br), 8.30 

(1H, m), 9.01 (1H, d, J=2.1 Hz). 13.68 (1H, s). 

Example A-99 

45 [0668] 




a-44 A-99 



A-99 7-Acetyl-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine 

55 

1) According to the method of Example A-19 (2), compound a-44 was synthesized from compound a-38. 

NMR (CDCI3) 5: 2.67{3H, s), 4.22(2H, s), 5.58(2H. s). 7.03-7.09(2H. m), 7.19-7.22(2H, m), 7.34-7.41(3H. m), 
7.55-7.59(2H. m), 8.01 (1H, d. J=2.1Hz), 8.96(1 H, s), 9.07(1 H. d. J=2.1Hz). 
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2) According to the method of Example A-15 (3). compound A-99 was synthesized from compound a-44. 
mp: 175-176 °C 

Elementary analysis for C-,7H-,3FiN203 O.2H2O 
Calculation (%): C, 68.08; H, 4.50; N. 9.34; F, 6.33. 
Found {%): C, 68.13; H, 4.65; N, 9.34; F. 6.40 

NMR (CDCI3) 5: 2.86(3H. s). 4.23{2H, s). 7.03-7.08(2H, m). 7.18-7.22{2H. m), 7.96(1H. d. J=2.2Hz). 8.70{1H. 
s), 9.06(1H,s). 13.34(1 H.s). 

Example A-1 GO 

[0669] 



OH O 




A-1 00 



[0670] According to the method of Example A-99, compound A-1 00 was synthesized. 

A-1 00 3-(4-fluorobenzyl)-8-hydroxy-7-(4-methoxybutyiyl)[1 ,6]naphthylidine 
mp: 117-118 °C 

Elementary analysis for C20H19F1N2O3 
Calculation (%): C, 67.79; H, 5.40; N; 7.91; F, 5.36. 
Found (%): C, 67.69; H, 5.64; N. 7.96; F, 5.36 

NMR (CDCI3) 5: 2.09(2H, m). 3.34(3H. s). 3.42-3.47(2H, m). 3.50-3.54(2H, m), 4.23(2H, s). 7.02-7.09(2H, m), 
7.17-7.22(2H. m), 7.95(1 H. d. J=2.2Hz), 8.70(1 H, s). 9.06(1 H. d. J=2.1Hz). 1 3.35(1 H, s). 

Example A-1 01 

[0671] 



a-15 




A-1 01 3-(4-FIuorobenzyl)-8-hydroxy-6-(morpholine-4-yl) [1 .6]naphthylidine-7-carboxy!ic acid methyl ester 

1) According to the method of Example A-9 (2), compound a-45 was synthesized from compound a-15. 
NMR (CDCI3) 6: 3.33 (4H. t. J=4,5 Hz). 3.86 (4H, t, J=4.5 Hz), 3.91 (3H, s), 4.20 (2H, s). 5.41 (2H. s), 7,06 
(2H. m), 7.15-7.22 (2H, m). 7.32-7.41 (3H, m), 7.56-7.61 (2H. m). 8.01 (1H. m). 8.98 (1H, d, J=2.1 Hz). 

2) According to the method of Example A-15 (3), compound A-1 01 was synthesized from compound a-45. 
mp: 185-187 °C 

Positive HR-FABMS for C21H20FN3O4+H 
Calculation (m/z) : 398.1516. 
Found (m/z) : 398.1520 (Int. 100%). 

NMR (CDCI3) 5: 3,23 {4H, t. J=4.7 Hz), 3.85 (4H, t, J=4.7 Hz). 4.06 (3H. s). 4.21 (2H, s). 7.06 (2H. m), 7.19 
(2H, m). 8.01 (1H. m), 9.01 {1H. d. J=2.1 Hz), 11.48 (1H, s). 
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Example A-1 02 
[0672] 



10 




15 [0673] According to the method of Example A-1 01 , compound A-1 02 was synthesized. 

A-1 02 3-(4-Fluorobenzyl)-8-hydroxy-5-(2-oxo-oxazolidine-3-ylH1,6]naphthylidine-7-carboxylic acid methyl ester 
mp : 256 ''C (decompose) 
Elementary analysis for C20H16FN3O5 
20 Calculation (%): C, 60.45; H. 4.06; F. 4.78; N. 10.57. 

Found (%): C, 60.19; H, 4.06; F, 4.63; N, 10.52. 

NMR {CDCI3) 6: 4.08 (3H, s), 4.22 (2H, s), 4.40 (2H. t, J=8.0 Hz). 4.65 (2H. t. J=8.0Hz). 7.02 (2H, m). 7.19 {2H. 
m). 8.20 (1 H, m), 9.02 {1 H. d, J=2.1 Hz). 11 .67 (1 H, s). 

25 Example A-1 03 

[0674] 



30 Bn.Q ^ 



35 



OH O 



a-46 A-103 



A-1 03 3-{4-Fluorobenzyl)-8-hydroxy-5-(trifluoromethyl)[1.6]naphthylidine-7-carboxylic acid methyl ester 

1) Cut (95 mg, 0.50 mmol) and methyl fluorosulfonyl(difluoro)acetate (0.255 ml, 2.00 mmol) were added to 
^0 HMPA (3 m[)under ice-cooling and the mixture was stin-ed at room temperature for 1 5 min. Compound a-1 5 

(528 mg, 1 .00 mmol)was added thereto and the mixture was stin-ed at 80 ''C for 1 hr and 10 min. Water was 
added thereto, and the mixture was extracted with ethyl acetate. The extract was washed with water and 
saturated saline, dried over anhydrous magnesium sulphate, and evaporated in vacuum. The residue was 
crystallized from methanol / diisopropyleter to give compound a-46 (3.60 g). Yield: 76% 
45 NMR (CDCI3) 5: 3.96 (3H. s). 4.25 {2H, s), 5.67 (2H. s), 7.02 - 7.60 (9H, m). 8.34 (1 H, s). 9.08 (1 H. d, J = 2.1 Hz). 

2) According to the method of Example A-1 5 (3), compound A-103 was synthesized from compound a-46. 
mp: 184-185 °C 

Elementary analysis for C18H12F4N2O 
Calculation (%): C, 56.85; H, 3.18; N, 7.37; F, 19.98. 
50 Found (%): C, 56.71; H. 3.23; N, 7.37; F. 20.35. 

NMR (CDCI3) 5: 4.14 (3H, s). 4.26 (2H. s), 7.01 - 7.10 (2H. m). 7.15 - 7.24 (2H, m). 8.29 (IH. s). 9.10 (1H. d, 
J = 2.1 Hz). 12.18 (IH.s). 
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Example A-1 04 
[0675] 

OH O 
A-104 



A-1 04 3-(4-Fluorobenzyl)-8-hydroxy-5-{methylthio)[1,6]naphthylidine-7-carboxylic acid methyl ester 

1) To a solution of compound a-1 5 (3.17 g, 6.00 mmol)in N,N-dimethy!formamide(30 ml) cooled to 0 °C. was 
added sodium thiomethoxide (547 mg. 7.80 mmol) and the mixture was stin-ed at the same temperature for 2 
hr. Sodium thiomethoxide (42 mg, 0.600 mmol) was further added and the mixture was stirred for 1 hr. Saturated 
ammonium chloride aq. and water were added thereto and the mixture was extracted with ethyl acetate. The 
extract was washed with water and saturated saline, dried over anhydrous magnesium sulphate, and evapo- 
ratde. The obtained crude crystal was washed with methanol to give compound a-47 (2.40 g, 5.35 mmol). 
Yield: 89% NMR(CDCl3)5: 2.72(3H. s). 3.93(3H. s). 4.20(2H. s). 5.44(2H. s), 7.00-7.08(2H, m). 7.17-7.23(2H. 
m), 7.31-7.44(3H, m). 7.55-7.61(2H, m). 8.25(1 H. s). 9.10(1H, s). 

2) According to the method of Example A-1 5 (3), compound A-1 04 was synthesized from compound a-47. 

mp: 154-157 °C 

NMR(CDCl3)5: 2.72(3H. s). 4.08(3H, s). 4.21 (2H. s), 7.00-7.08(2H. m), 7.15-7.22(2H. m), 8.20(1 H. d, 
J=2.0Hz). 9.02(1 H, d, J=2.0Hz), 11. 49(1 H. s). 

Example A-1 05 

[0676] 



a-1 5 . 




A-1 05. 5-Acetyl-3-(4-fluorobenzyl)-8-hydroxy[1.6]naphthylidine-7-cart30xyIic acid methyl ester 

1) To a solution of compound a-1 5 ((264 mg, 0.50 mmol))in toluene ((10 ml)), were added tetrakis triphenyl- 
phosphine paradium ((87 mg, 0.013 mmol))and 1-ethoxyvinyl tri-n-butyl tin ((0.338 ml, 1.00 mmol))at room 
temperature, and the mixture was stirred at 100 °C for 2 hr 30 min. To the mixture were added THF (10 ml) 
and 2N HCI aq. ((1.0 ml)), which was stirred at room temperature for 15 min. Water was added thereto and 
the mixture was extracted with ethyl acetate. The extract was washed with saturated saline, dried over anhy- 
drous magnesium sulphate, and evaporatde. The residue was purified with silica gel column chromatography 
to give compound a-48 (213 mg)as oil. Yield: 96% 

NMR (CDCI3) 5: 2.84 (3H, s), 3.96 (3H, s), 4.21 (2H. s). 5.70 (2H. s). 7.00 - 7.60 (9H, m), 9.00 (1H. d. J = 2.1 
Hz).9.33(1H,d, J = 2.1 Hz). 

2) According to the method of Example A-1 5 (3). compound A-1 05 was synthesized from compound a-48. 

mp: 154-155 X 

Elementary analysis for C19H15FN2O4 

Calculation (%): C. 64.40; H. 4.27; N. 7.91; F. 5.36. 
Found (%): C. 64.19; H. 4.30; N. 7.90; F, 5.27. 

NMR (CDCI3) 6: 2.84 (3H. s), 4.13 (3H, s), 4.22 (2H, s), 6.98 - 7.07 (2H. m), 7.16 - 7.24 (2H, m), 9.02 (1H. d. J = 
2.1 Hz). 9.35 (1H. d. J = 2.1 Hz). 12.18 (1H. brs). 




174 



EP1 541 558 A1 



Example A-1 06 
[0677] 



a>32 



10 



a-49 



O O 




H 



A-106 



A-1 06 3-(4-Fluorobenzyl)-8-hydroxy-5-[(methanesulfonyamino)carbonyl]-[1 ,6]naphthylidine-7-carboxylic acid me- 
thyl ester 

15 

1) To a suspension containing compound a-32 (446 mg, 1.00 mmo(), methanesulfonamide ((143 mg, 1.50 
mmol)), and WSCD hydrochloride (288 mg, 1 .50 mmo!) in methylene chloride ((1 5 ml)), was added 4-(dimeth- 
ylamino)pyridine (183 mg, 1.50 mmol)and the mixture was stirred at room temperature for 2 hr 30 min and 
refluxed under heating for 1 hr 30 min. Water and 2N HCI aq. (0.8 ml)were added thereto and the mixture was 
20 extracted with ethyl acetate. The extract was washed with water and saturated saline, dried over anhydrous 

magnesium sulphate, and evaporated in vacuum. The residue was purified with silica gel column chromatog- 
raphy to give compound a-49 (361 mg). Yield: 69% 

NMR (CDCI3) 8: 3.44 (3H. s). 3.96 (3H, s), 4.22 (2H. s). 5.77 (2H. s). 7.00 - 7.55 (9H, m), 9.05 (1H, d, J = 2.1 
Hz). 9.71 (1H. s), 10.58 (1H,s). 
25 2) According to the method of Example A-1 5 (3), compound A-106 was synthesized from compound a-49. 

mp: 234-235 °C 

Elementary analysis for C^gHieFN306S 
Calculation (%): C, 52.65; H, 3.72; N, 9.70; F, 4.38; S,7.40. 
Found (%): C, 52.67; H, 3.84; N, 9.61; F. 4.31; S.7.36. 
30 NMR (CDCI3) 5: 3.46 (3H. s), 4.14 (3H, s). 4.23 {2H, s), 6.99 - 7.09 (2H, m), 7.15 - 7.25 (2H. m). 9.07 (1H. d. 

J = 2.1 Hz), 9.68 (1H, d, J = 2.1 Hz). 10.42 (1H. s). 12.15 (1H. brs). 

Example A-1 07 

35 [0678] 



OH O 



40 



a^9 



a-50 




45 A-107 3-(4-Fluorobenzyl)-8-hydroxy-5-[[N-(methanesulfony)-N-methyl]aminocarbonylH1,6]naphthyIidine-7-car- 

boxylic acid methyl ester 



1) To a solution of compound a-49 ((134 mg, 0.26 mmol), methanol ((0.016 mi, 0.38 mmol), and triphenylphos- 
phine ((100 mg, 0.38 mmol)in tetrahydrofuran ((5.0 ml), was added dropwise under ice-cooling a 40% solution 
50 of azodicarboxylic acid diisopropyl ester in toluene ((0.206 ml. 0.38 mmol)and the mixture was stirred at the 

same temperature for 2 hr 30 min, then evaporated in vacuum. The residue was purified with silica gel column 
chromatographyto give compound a-50 ((77 mg). Yield: 56%. 

NMR (CDCI3) 5: 3.48 (3H, s), 3.59 (3H. s), 3.89 (3H, s). 4.20 (2H. s); 5.64 (2H. s). 7.00 - 7.56 (9H, m), 8.30 
(1 H. d, J = 2.4 Hz), 9.01 (1 H, d, J = 2.4 Hz) 
55 2) According to the method of Example A-1 5 (3), compound A-107 was synthesized from compound a-50. 

mp: 155 °C 

NMR (CDCI3) 5: 3.48 (3H. s), 3.58 (3H, s), 4.08 (3H. s), 4.21 (2H. s). 6.99 - 7.08 (2H, m). 7.14 - 7.24 (2H, m). 
8.29 (1H. d, J = 2.1 Hz), 9.02 (1H. d. J = 2.1 Hz), 11.85 (1H, brs). 
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Example A-1 08 

[0679] According to the method of Example A-1 06, compound A-1 08 was synthesized. 



OH O 




A.108 H 



A-1 08 5-(Benzenesulfonylamino)carbonyl-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxyllc acid me- 
thyl ester 
mp: 228-229 °C 

Elementary analysis for C24H18FN3O6S 

Calculation (%): C, 58.18; H. 3.66; N,8.48; F, 3.83; S, 6.47. 

Found (%): C. 58.31; H. 3.84; N.8.35; F, 3.77; S. 6.33. 

NMR (CDCI3) 5: 4.16 (3H. s), 4.19 {2H, s). 6.96 - 7.06 (2H, m). 7.10 - 7.20 (2H, m). 8.22 (1H. d, J = 7.8 Hz), 9.10 
(1H. s), 9.61 (1H. s), 10.61 (1H, s). 12.17 (1H, brs). 

Example A-1 09 

[0680] 




A-1 09. 3-(4-Fluorobenzyl)-8-hydroxy-5-methanesulfony[1,6]naphthylidine-7-carboxylic acid methyl ester 

1) To a solution of compound a-47 (1 .43 g. 3.19 mmol) in dichloromethane (20 ml) cooled to 0 X. m-chlorop- 
erbenzoic acid (1 .38 g. 7.98 mmol) was added and the mixture was stirred at the same temperature for 2 hr. 
m-Chloroperbenzoic acid (442 mg, 2.55 mmol) was added thereto and the mixture was stin-ed for 2 hr. 0.5M 
sodium thiosulfate was added and the mixture was extracted with chloroform. The extract was washed with 
saturated hydrocarbonate aq. and saturated saline, dried over anhydrous magnesium sulphate, and evapo- 
rated in vaccum. The obtained residue was purified with silica gel column chromatography to give compound 
a-51 (1.52 g, 3.16 mmol) as crystals. Yield: 99% 

NMR{CDCl3)5: 3.54(3H, s). 3.93{3H, s). 4.24(2H. s), 5.69(2H, s). 7.00-7.08(2H, m). 7.18-7.25(2H, m). 
7.33-7.43(3H, m), 7.51-7.56(2H, m), 9.05(1 H. d, J=2.3Hz). 9.08(1H, d. J=2.3Hz). 

2) According to the method of Example A-1 5 (3). compound A-109 was synthesized from compound a-51. 
mp: 132-133 °C 

NMR{CDCl3)6: 3.52{3H. s), 4.10(3H, s). 4.25(2H, s). 7.00-7.07(2H. m). 7.16-7.23(2H, m). 9.04-9.07(2H, m). 
12.08(1 H, br s). 
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Example A-110 
[0681] 



. cr^Me 
a-51 



A-110 3-(4-Fluorobenzyl)-8-hydroxy-5-methoxy[1,6]naphthylidine-7-carboxylic acid methyl ester 

1 ) To a solution of compound a-51 (480 mg, 1 .00 mmol) in methanol cooled to 0 °C, was added a 28% sodium 
methoxide — methanol solution (0.24 ml, 1 .2 mmol) and the mixture was stirred at room temperature for 2 hr. 
Saturated ammonium chloride aq. was added thereto and the mixture was extracted with ethyl acetate. The 
extract was washed with water and saturated saline, dried over anhydrous magnesium sulphate, and evapo- 
rated in vaccum. The obtained residue was purified with silica gel column chromatography to give compound 
a-52 (230 mg. 0.532 mmol). Yield: 53% 

NMR(CDCl3)5: 3.91(3H, s), 4.13(3H, s). 4.18(2H, s), 5.39{2H, s), 6.99-7.07(2H. m), 7.16-7.23(2H, m). 
7.31 -7.41 (3H, m), 7.56-7.61 (2H, m), 8.28(1 H. d, J=2.4Hz). 9.00(1 H, d, J=2.4Hz). 

2) According to the method of Example A-15 (3), compound A-110 was synthesized from compound a-52. 
mp: 138-139 °C 

NMR(CDCl3)5: 4,06(3H. s), 4.10(3H. s). 4.19(2H, s). 6.98-7.07(2H, m). 7.14-7.22{2H. m), 8.26(1H, d. 
J=1.9Hz). 9.02(1 H. d. J=1.9H2), 11.41(1 H. s). 

Example A-111, A-112 

[0682] According to the method of Example A-110, compounds A-111 and A-11 2 were synthesized. 



OH O 




A.111:R= -CHzCOgMe 
A.112: R= -CHaCHzOMe 




A-111 3-(4-Fluorobenzyl)-8-hydroxy-5-[(methoxycarbonyl)methoxy][1 ,6]naphthylidine-7-carboxylic acid methyl 
ester 

mp: 125-127 

NMR(CDCl3)5: 3.80(3H, s). 4.02(3H, s), 4.20(2H, s), 5.05(2H. s), 6.99-7.07(2H, m). 7.15-7.23(2H, m), 8.35(1 H, d, 

J=2.2Hz), 9.04(1 H. d, J=2.2Hz), 11.40(1 H. s). 

A-112 3-(4-Fluorobenzyl)-8-hydroxy-5-{2-methoxyethoxy)[1,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 117-118 °C 

NMR(CDCl3)5: 3.45(3H, s), 3.82-3.86(2H. m), 4.05(3H. s), 4.19(2H, s). 4.64-4.69(2H, m), 6.98-7.06(2H. m), 
7.13-7.20(2H. m). 8.34(1H, d, J=1.9Hz). 9.00(1H. d. J=1.9H2), 11.39(1H, s). 



177 



EP 1 541 558 A1 



Example A-11 3 
[0683] 



a-15 




A-11 3 5-Ally-3-(4-fluorobenzyl)-8-hydroxyI1,6lnaphthylidine-7-carboxylic acid methyl ester 

1) To a solution of compound a-15 ({528 mg. 1.00 mmol)in toluene ((10 ml), were added tetrakis triphenyl- 
phosphine paradium ((115 mg, 0.10 mmol)and allyl tri-n-butyl tin ((0.744 ml, 2.40 mmol)at room temperature 
and the mixture was refluxed under heating for 3 hr. Water was added thereto and the mixture was extracted 
with ethyl acetate. The extract was washed with water and saturated saline, dried over anhydrous magnesium 
sulphate, and evaporated in vaccum. The residue was purified with silica gel column chromatography and 
crystallized from methanol /diisopropyleter to give compound a-53 ((272 mg). Yield: 52% 

NMR (CDCI3) 5: 3.94 (3H. s), 4.00 (1H. d, J = 6.3 Hz), 4.21 (2H. s). 4.97 - 5.16 (2H. m). 5.51 (2H, s). 5.98 - 
6.14 (1H, m). 7.00 - 7.10 (2H. m). 7.15 - 7.25 (2H, m), 7.32 - 7.43 (3H. m), 7.59 (1H. d. J = 6.3 Hz), 8.15 (1H, 
d, J = 2.1 Hz). 9.03 (1H, d, J = 2.1 Hz). 

2) According to the method of Example A-15 (3), compound A-11 3 was synthesized from compound a-53. 
mp: 154-155 °C 

Elementary analysis for C20H17FN2O3 
Calculation {%): C, 68.17; H. 4.86; N, 7.95; F, 5.39. 
Found (%): C, 67.68; H, 4.57; N, 7.90; F. 5.25. 

NMR (CDCI3) 5: 3.94 (1H. d. J = 6.0 Hz). 4.11 {3H, s), 4.22 {2H, s). 4.93 - 5.13 (2H. m). 5.95 - 6.09 (1H, m), 
7.02 - 7.12 (2H, m). 7.15 - 7.25 (2H. m). 8.10 (1H. s). 9.04 (1H, d. J = 2.1 Hz). 11.73 (1H. s). 

Example A-11 4 

[0684] 



a-15 




A-11 4 5-Cyano-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid methyl ester 

1) To a solution of compound a-15 ((264 mg, 0.50 mmol)in dioxane ((4 ml), were added tris(dibenzylidenace- 
tone)diparadium (23 mg, 0.025 mmol), l.l'-bisdiphenylphosphinofen^ocene ((56 mg, 0.10 mmol), copper cy- 
anide ((I) ((179 mg, 2.00 mmol), and tetraethylammonium cyanide (78 mg, 0.50 mmol))at room temperature 
and the mixture was refluxed under heating for 3 hr. Water and a saturated sodium hydrogencarbonate aq. 
were added thereto and the mixture was extracted with ethyl acetate. The extract was washed with a saturated 
brine, dried over anhydrous magnesium sulphate, and evaporated in vaccum. The residue was purified with 
silica gel column chromatography and crystallized from acetone/diisopropyleter to give compound a-54 (108 
mg)). Yield: 50% 

NMR (CDCI3) 6: 3.97 (3H. s), 4.27 (2H. s), 5.80 (2H. s). 7.02 - 7.56 (9H, m). 8.37 (1 H. d, J = 2.1 Hz). 9.04 (1 H. 
d, J = 2.1 Hz). 

2) According to the method of Example A-15 (3), compound A-114 was synthesized from compound a-54. 
mp: 239-240 X 

Elementary analysis for Ci8'^i2'^'^303 

Calculation (%): C. 64.09; H. 3.59; N. 12.46; F. 5.63. 
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Found (%): C, 64.39; H. 3.70; N. 12.25; F. 5.35. 

NMR (CDCI3) 5: 4.16 (3H, s), 4.29 (2H, s), 7.02 - 7.11 (2H, m). 7.17 - 7.25 (2H. m). 8.34 (1H. d, J = 2.1 Hz), 
9.13 (IH. d. J = 2.1 Hz). 12.35 (1H. brs). 

5 Example A-1 15 

[0685] 



10 




a-35 a-55 A-1 15 



A-1 15 5-[[{Dimethylamino)oxalyl]amino]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid methyl 
ester 

20 

1) To a solution of compound a-35 (420 mg, 1.00 mmol) in tetrahydrofuran(10 ml) cooled to 0 °C, were added 
pyridine (0.20 ml, 2.50 mmol) and oxalyl chloride (0.17 ml, 2.00 mmol) and the mixture was stirred at the same 
temperature for 20 min. A 2.0 M solution of dimethylamine in methanol (5 ml, 10.0 mmol) was added thereto 
and the mixture was stirred for 30 min. Water was added theretoand the mixture was extracted with ethyl 

25 acetate. The extract was washed with 0.5M citric acid aq., saturated sodium bicarbonate aq.. and saturated 

saline and dried over anhydrous magnesium sulphate, then evaporated in vaccum. The obtained residue was 
purified with silica gel column chromatography to give compound a-55 (416 mg, 0.805 mmol). Yield: 80% 
NMR(CDa3)5: 3.09(3H. s), 3.36(3H. s). 3.92(3H. s), 4.20(2H, s), 5.52(2H, s). 6.98-7.06(2H, m), 7.16-7.23(2H, 
m). 7.30-7.42(3H, m), 7.55-7.61(2H, m). 8.06(1 H, brs), 9.04(1 H. d. J=1.8Hz), 9.74(1 H, brs). 

30 2) According to the method of Example A-1 5 (3), compound A-11 5 was synthesized from compound a-55. 

mp: 225-227 °C 

NMR(DMSO-d6)5: 2.84(3H. s). 3.11(3H, s). 3.94(3H. s), 4.27(3H, s), 7.12-7.22(2H, m). 7.36-7.43{2H. m). 8.55 
(IH, br s), 9.16(1 H. d, J=2.0Hz), 11. 18(1 H, br s), 11. 28(1 H. brs). 

35 Example A-116 to A-1 18 

[0686] According to the method of Example A-1 1 5, compounds A-1 1 6 to A-1 1 8 were synthesized. 



40 OH O 



45 




O 



A-116:R = -NH2 
A-117:R = -0Me 
A-118:R = -NHMe 



A-116 5-[(Aminoxalyl)amino]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 266-268 °C 

55 NMR(DMS0-d6)S: 3.93(3H, s),4.27{2H, s), 7.1 0-7.1 9(2H, m), 7.32-7.39(2H. m), 8.02(1 H, s), 8.21 (1H, s), 8.26(1 H, 

s), 9.12(1H.s), 10.98(1H,s), 11.38(1H, brs). 

A-1 17 3-(4-Fluorobenzyl)-8-hydroxy-5-[(methoxyoxalyl)amino][1,6]naphthylidine-7-carboxylic acid methyl ester 
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mp: 115-117 °C 

NMR(CDCl3)5: 4.02{3H, s), 4.11{3H. s), 4.21{2H. s). 6.97-7.06(2H, m). 7.12-7.20(2H. m), 7.95{1H, s), 9.04(1H. d, 
J=2.1Hz), 9.31(1H, s), 11.76(1H. s). 

A-1 1 8 3-(4-Fluorobenzyl)-8-hydroxy-5-[[(methylamino)oxalyl]amino][1 ,6]naphthylidine-7-carboxylic acid methyl 
ester 

mp: 253-254 °C 

NMR(DMSO-d6)6: 2.77(3H. d. J=4.6Hz). 3.92(3H, s). 4.26{2H. s). 7.10-7.18(2H. m), 7.32-7.38(2H. m), 8.22(1 H, 
s), 8.88(1H, d, J=4.6Hz). 9.11(1H, d. J=1.9Hz), 11.00{1H. s). 11.37(1H. br s). 

Example A-1 19 

[0687] 



a*35 




A-119 5-[3-[{Ethoxycarbonyl)methyl]ureldo]-3-(4-fluorobenzyl)-8-hydroxy [1 ,6]naphthylldlne-7-carboxylic acid me- 
thyl ester 

1 ) To a solution of compound a-35 (208 mg, 0.50 mmol))in tetrahydrofuran (4.0 ml), was added isocyanatoethyl 
acetate (0.067 ml, 0.60 mmol)under ice-cooling and the mixture was stirred at room temperature for 1 hr and 
30 min. Isocyanatoethyl acetate (0.045 ml, 0.40 mmol) was added thereto and the mixture was refluxed under 
heating for 1 hr and 30 min. The mixture was allowed to stand for cooling, then diisopropyleter (8.0 ml) was 
added and the precipitated crystal was filtered off as compound a-56 (155 mg). Yield: 57% 

NMR (CDCI3) 5: 1.26 (3H. t, J = 7.2 Hz), 3.94 (3H. s), 4.16 - 4.25 (4H, m), 5.40 (2H. s 7.01 - 7.64 (9H. m), 
8.37 (1H, s), 8.69 (1H. s), 9.05 (1H. d, J = 1.8 Hz). 10.48 (1H. t, J 4.8 Hz). 

2) According to the method of Example A-1 5 (3). compound A-119 was synthesized from compound a- 56. 
mp: 264-265 °C 

Elementary analysis for C22H21FN4O6 

Calculation (%): C. 57.89; H. 4.64; N, 12.28; F. 4.16. 

Found (%): C, 57.78; H, 4.49; N, 12.33; F, 4.05. 

NMR (DMSO-dg) 5: 1 .22 (3H, t, J = 6.9 Hz). 3.92 (3H, s), 4.09 (2H, d. J = 5.7 Hz), 4.1 (2H, q. J = 6.9 Hz), 4.20 
(2H, s). 7.11 - 7.21 (2H, m), 7.37 - 7.47 (2H, m). 8.98 (1H, s) 9.11 (1H. d, J = 1.5 Hz). 9.83 (1H, s), 10,02 - 
10.12 (1H. m). 

Example A-1 20 

[0688] According to the method of Example A-1 1 9, compound A-1 20 was synthesized. 




A-120 I 



A-1 20 3-(4-Fluorobenzyl)-8-hydroxy-5-(3-phenylureido)-[1,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 254-255 

Elementary analysis for C24H19FN4O4 

Calculation (%): C. 64.57; H, 4.29; N. 12.55; F, 4.26. 
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Found (%): C. 64.51; H. 4.30; N. 12.56; F. 4.02. 

NMR (DMSO-dg) 5: 4.02 (3H. s). 4.22 (2H. s). 7.03 - 7.21 (3H. m). 7.35 - 7.48 (4H. m), 7.70 (2H, d. J = 7.5 Hz). 
9.09 (1H. s), 9.15 (1H, d. J = 1.8 Hz). 10.01 (1H. s), 12.69 (1H, s). 

5 Example A-1 21 

[0689] 




A-1 21 3-(4-Fluorobenzyl)-8-hydroxy-5-[[(2,2,2-trifluoroethoxy)carbonyl]amino][1 ,6]naphthylldine-7-carboxylic ac- 
id methyl ester 

20 

1) A solution of compound a-32 (223 mg, 0.50 mmol), diphenyl azidophosphate (0.129 ml, 0.60 mmol), triethyl 
amine (0.098 ml, 0.70 mmol), and 2,2,2-trifluoroethanol (0.091 ml, 1.25 mmol) In tetrahydrofuran (5.0 ml) was 
refluxed under heating under N2 atomosphere for 4 hr and 30 min. The mixture was cooled to room temper- 
. ature, and water was added thereto, which was extracted with ethyl acetate. The extract was washed with 

25 0.5N citric acid aq., saturated sodium hydrogencarbonate aq., and water, then dried over anhydrous magne- 

sium sulphate and evaporated in vaccum. The residue was purified with silica gel column chromatography 
and crystallized from methanol/diisopropyleter to give compound a-57 (99 mg). Yield: 36% 
NMR (CDCI3) 5: 3.83 (3H, s), 4.26 (2H, s), 4.80 (2H. q. J = 9.0 Hz), 5.45 {2H. s), 7.12 - 7.22 (2H, m). 7.34 - 
7.56 (7H, m), 8.33 (1H. s), 9.20 (1H, d, J = 2.1 Hz). 11.75 (1H, brs). 

30 2) According to the method of Example A-1 5 (3), compound A-1 21 was synthesized from compound a-57. 

mp: 251-252 

NMR (DMSO-dg) 5: 3.92 (3H, s), 4.27 (2H, s), 4.77 (2H. q, J = 9.0 Hz). 7.10 - 7.20 (2H, m). 7.32 - 7.43 (2H. 
m), 8.18 (1H, s), 9.12 (1H. d. J = 2.1 Hz), 10.50 (1H, s). 



35 Example A-1 22 to A-1 25 



[0690] According to the method of Example A-79, compounds A-1 22 to A-1 25 were synthesized. 



40 

OH O A.122:R = -CH2CH20Me 

F>syj^ fT^^JT^^W^O-'^ A.123:R = -CH2CF3 




0 :i i .X ,N 



45 



A-1 24: R = — Qsl-COCHzOMe 
A-125: R = — ^N-COaEt 



A-1 22 3-(4-Fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid 2-methoxyethyl ester 
50 mp: 147-148*^0 

Elementary analysis for C19H17FN2O4 

Calculation (%): C, 64.04; H, 4.81; N. 7.86; F. 5.33. 
Found (%): C, 64.03; H, 4.89; N, 7.93; F, 5.05. 

NMR (CDCI3) 6: 3.44 (3H, s). 3.84 (2H, t like, J=4.8Hz), 4.23 (2H, s). 4.69 {2H. t like, J=4.8Hz), 7.05 (2H, t. J=8.7Hz), 
55 7.17 - 7.23 (2H, m), 7.96 (1H. d. J=2.1Hz), 8.78 (1H, s). 9.07 (1H. d, J=2.1Hz). 11.77 (1H, br. s). 

A-1 23 3-(4-Fluorobenzyl)-8-hydroxyI1,6]naphthylidine-7-carboxyllc acid 2.2,2-trifluoroethyl ester 
mp: 202-203 X 
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Elementary analysis for 0^81^12^4^203 
Calculation {%): C, 56.85; H, 3.18; N. 7.37; F, 19.98. 
Found (%): C, 56.83; H. 3.20; N, 7.38; F, 19.70. 

NMR (CDCI3) 5: 4.24 (2H . s). 4.90 {2H, q. J=8.1 Hz), 7.06 {2H. t, J=8.7H2), 7.1 6 - 7.24 (2H, m), 7.98 (1 H, d, J=2.1 Hz), 
8.80 {1H, s), 9.08 (1H, d, J=2.1Hz), 11.18 (1H, br. s). 

A-124 3-{4-Fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylicacid [1-(2-nriethoxyacetyl)piperidine-4-yl] ester 
mp: 160-161 ''C 

Elementary analysis for C24H24FN3O5 
Calculation {%): C. 63.57; H, 5.33; N. 9.27; F. 4.19. 
Found {%): C, 63.41; H, 5.29; N, 9.17; F, 3.82. 

NMR (CDCI3) 5: 1.89 - 2.10 (4H. m). 3.26 - 3.46 (2H, m), 3.44 (3H, s), 3.89-4.00 (1H, m), 4.13 & 4.15 (total 1H, 
each s), 4.18 - 4.32 (1 H, m), 4.23 {2H, s). 5.35 - 5.45 (1 H. m), 7.05 (2H. t, J=8.7Hz). 7.16 - 7.24 (2H. m). 7.97 (1 H. 
d, J=2.1H2), 8.77 (1H. s), 9.07 (1H, d, J=2.1H2). 11.83 (1H. br. s). 

A-125 3-(4-Fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid [1-(ethoxycarbonyl)piperidine-4-yl] ester 
mp: 147-148 **C 

Elementary analysis for C24H24FN3O5 
Calculation (%): C, 63.57; H. 5.33; N, 9.27; F. 4.19. 
Found {%): C, 63.45; H, 5.22; N, 9.23; F, 4.06. 

NMR (CDCI3) 5: 1.28 (3H, t. J=7.2Hz), 1.88 - 2.18 (4H. m). 3.196 - 3.28 (2H, m), 3.99-4.11 (2H, m), 4.15 (2H, q. 
J=7.2Hz), 4,23 (2H, s), 5.30 - 5.38 {1H, m). 7.05 (2H. t, J=8.7Hz). 7.17 - 7.27 (2H. m). 7.96 (1H, d, J=2.1Hz), 8.77 
(1 H, s). 9.07 (1 H. d. J=2.1 Hz). 11 .87 (1 H. br. s). 

Example A-126 

[0691] 



a^9 




A-126 3-{4-Fluorobenzyl)-8-hydroxy[1.6]naphthylidine-7-carboxyiic acid [2-(N.N-dlmethylamino)ethyl] amide 

1) According to the method of Example A-16 (3), compound a-58 was synthesized from compounda-39. 
NMR (CDCI3) 5: 2.22 (6H, s), 2.47 (2H, t, J=6.0Hz), 3.56 (2H, q, J=6.0Hz), 4.20 (2H, s), 5.57 (2H. s). 7.01-7.07 
(2H, m), 7.17-7.22 (2H, m). 7.30-7.40 {3H, m). 7.62-7.67 {2H, m). 7.99 {1H. d. J=2.1Hz). 8.18 (1H. br. s). 8.96 
(IH, s), 9.03(1H,d, J=2.1Hz). 

2) According to the method of Example A-15 (3), compound A-126 was synthesized from a-58. 
mp: 151-152 °C 

NMR (CDCI3) 6:2.34 {6H, s). 2.60 (2H, t, J=6.0Hz), 3.61 (2H. q, J=6.0Hz). 4.20 {2H. s), 4.21 {2H. s). 7.01-7.07 
(2H, m). 7.17.7.22{2H. m). 7.92(1H, d. J=2.1Hz). 8.38(1H. br. s), 8.58 (IH, s), 9.03 (IH, d. J=2.1Hz). 

Example A-127 to A-142 

[0692] According to the method of Example A-60, compounds A-127 to A-142 were synthesized. 
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10 



OH O 




A-127:R= 



Me jrS 



\-136: R = ""'^^ 



^ffK^^ A-128:R= ^^-^ Me 
H'N>^R . /rS 



A-132:R= ^-O^ 
^5 A-133:R= -"'^^O 



A-129: R = ^ A.137: R = -CHgOCsHs 

N 

A-130: R = -CMea A-138: R = -"-^^N 
A.131:R= ^cF3 



A-140: R : 



A.141: R = 



A-134:R- ^j^^o 



" A.142:R= 



^ A.13S:R= 

A-127 3-(4-Fluorobenzyl)-8-hydroxy-5-[(thiazole-5-carbonyl)amino]-[1 ,6]naphthylidine-7-carboxyllc acid methyl 
ester 

25 mp: 202-204 °C (dec) 

Elementary analysis for C2iH-,5FN4O4S.0.4H2O 
Calculation (%): C, 56.60; H, 3.57; F. 4.26; N, 12.57; S. 7.20. 
Found (%): C, 56.66; H, 3.45; F, 4.12; N, 12.52; S. 7.33. 

NMR(DMSO-d6)5: 3.93(3H, s), 4.26(2H. s), 7.08-7.14(2H, m), 7.33-7.36(2H, m), 8.20(1H. d. J=2.1Hz). 8.81(1H, 
30 d, J=0.6Hz), 9.11(1 H, d, J=2.1Hz), 9.37(1H, d, J=0.6H2). 11.29(2H, bs). 

A-1 28 3-(4-Fluorobenzyl)-8-hydroxy-5-[{thiazole-4-carbonyl)-amino]-[1 ,6]naphthylidlne-7^arboxylic acid methyl 
ester 

mp: 235-236 °C (dec) 
35 Elementary analysis for C21H15FN4O4S O.3H2O 

Calculation {%): C, 56.83; H, 3.54; F. 4.28; N, 12.62; S. 7.22. 
Found (%): C, 56.64; H. 3.30; F. 4.07; N, 12.47; S, 7.17. 

NMR(DMSO-d6)6: 3.92(3H. s). 4.26(2H, s), 7.09-7.14(2H, m), 7.31-7.36(2H, m), 8.20(1H, d, J=1.8Hz), 8.55(1H, 
d, J=1.8Hz). 9.11(1H, d. J=1.8Hz). 9.31(1H, d, J=1.8H2). 10.75{1H, s). 11.36(1H, bs). 

40 

A-1 29 3-(4-Fluorobenzyl)-8-hydroxy-5-[(2-thiazole-4-yl)acetylamino][1 ,6]naphthylidine-7-carboxylic acid methyl 

ester 

mp: 227-228 °C(dec) 
Elementary analysis for C22H^7FN404S 
45 Calculation (%): C, 58.40; H, 3.79; F. 4.20; N, 12.38; S, 7.09. 

Found (%): C. 58.47; H. 3.44; F. 4.21; N, 12.42; S. 7.08. 

NMR(DMSO-d6)6: 3.90(3H. s), 3.97(2H, s), 4.19(2H, s), 7.08-7.14{2H. m), 7.27-7.32{2H. m). 7.50{1H, d, J=1.8Hz). 
8.16(1H. s). 9.06(1H. s). 9.08(1H, d. J=1.8Hz), 10.71(1H, s)). 

50 A-130 5-[(2,2-Dimethylpropionyl)amino]-3-(4-fluoroben2yl)-8-hydroxy[1,6]naphthylidine-7-carboxyIic acid methyl 

ester 

mp: 238-239 °C(dec) 
Elementary analysis for C22H22FN3O4 
Calculation (%): C, 64.22; H, 5.39; F, 4.62; N, 10.21. 
55 Found (%): C, 64.25; H. 5.45; F. 4.52; N. 10.22. 

NMR(DMSO-d6)6: 1.19(9H, s). 3.92(3H. s), 4.28(2H, s). 7.15-7.21 (2H. m), 7.32-7.37(2H, m), 7.58(1 H, d, J=2.1 Hz). 
9.14(1 H. d, J=2.1Hz), 9.97(1 H. s). 11. 34(1 H, bs). 
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A-1 31 3-(4-Fluoroberizyl)-8-hydroxy-5-[(tetrahydrofuran-2-cart)onyl)amino][1 .6]naphthylidine-7-cart)oxylic acid 
methyl 

mp: 181-183 °C 

NMR(DMSO-d6)6: 1.80-1.94(3H, m), 2.15-2.28(1H. m), 3.78-3.87(1H, m). 2.91-4.00(1H, m), 3.92{3H, s), 4.29(2H, 
s). 4.44-4.49(1H, m). 7.14-7.23(2H. m). 7.31-7.38{2H, m). 7.77(1H, d, J=1.6Hz). 9.14(1H, d, J=1.6Hz), 10.23(1H, 
s). 11.30(1H,br s). 

A-1 32 3-(4-Ruorobenzyl)-8-hydroxy-5-[(tetrahydrofuran3-carbonyl)amino][1 ,6]naphthylidine-7-carboxylic acid 
methyl ester 
mp: 240-241.5 °C 

NMR(DMSO-d6)5: 1.95-2.16(2H. m), 3.23-3.33(1H, m). 3.67-3.77(3H, m). 3.92-3.99{1H, m), 3.92(3H. s). 4.27(2H. 
s). 7.13-7.20{2H. m). 7.32-7.38(2H, m), 7.84(1 H. s), 9.1 2(1 H. d. J=1.8Hz), 1 0.63(1 H, s). 11. 27(1 H, brs). 

A-133 3-(4-Fluorobenzyl)-8-hydroxy-5-[(5-oxotetrahydrofuran2-carbonyl)amino][1,6]naphthylidine-7-car^^ 
acid methyl ester 

mp: 205-210 X 

NMR(DMSO-d6)5: 2.17-2.29(1 H. m), 2.47-2.64(3H, m), 3.93(3H, s). 4.28(2H. s). 5.21-5.24(1 H. m). 7.13-7.20(2H. 
m). 7.33-7.39(2H. m), 8.00(1H. s). 9.13(1H. d. J=2.0Hz), 10.91{1H. s), 11.29(1H. brs). 

A-1 34 3-(4-Fluorobenzyl)-8-hydroxy-5-[(5-oxopyrroIidine-2-carbonyl)amino][1 ,6]naphthylidine-7-carboxyIic acid 

methyl ester 
mp: 217-219 X 

NMR(DMSO-d6)5: 1. 89-2.01 (1H. m), 2.15-2.22(2H, m), 2.31-2.45(1 H, m), 3.92(3H. s), 4.27(2H, s), 4.31-4.37(1 H, 
m). 7.12-7.21(2H, m), 7.32-7.39(2H. m), 7.92(1H, s). 7.95(1H, s). 9.13(1H. d. J=2.0Hz). 10.70(1H, s), 11.30(1H, 
br s). 

A-1 35 3-(4-Fluoroben2yl)-5-[(furan-3-carbonyl)amino]-8-hydroxy[1,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 106-108 X 

NMR{DMSO-d6)5: 3.93(3H, s). 4.26(2H. s), 7.04-7.06(1 H, m), 7.08-7.1 7(2H, m). 7.30-7.37(2H. m). 7.84(1 H, t. 
J=1.7Hz). 8.12(1H. d, J=1.9Hz). 8.47(1H, s). 9.10(1H, d, J=1.9Hz), 10.77(1H, s), 11.32(1H. brs). 

A-1 36 3-(4-Fluorobenzyl)-8-hydroxy-5-[(3-methylfuran-2-carbonyl)amino][1 ,6]naphthylidine-7-carboxylic acid me- 
thyl ester 
mp: 213-215 °C 

NMR(DMSO-d6)5: 2.30(3H, s). 3.93(3H. s). 4.27(2H, s), 6.62(1 H. d, J=1.5Hz). 7.07-7.1 6(2H. m), 7.32-7.38(2H, 
m). 7.83(1H. d. J=1.5Hz). 8.17(1H. d. J=2.1Hz). 9.12(1H. d, J=2.1Hz). 10.58(1H, s). 11.33(1H, brs). 

A-1 37 3-(4-Fluorobenzyl)-8-hydroxy-5-[(2-phenoxyacetyl)amino][1 ,6]naphthylidine-7-carboxylic acid methyl ester 
mp: 221-225 °C 

NMR(DMSO-d6)5: 3.93(3H. s). 4.21(2H. s), 4.90{2H, s), 6.97-7.17(5H, m). 7.29-7.39(4H, m), 8.21(1H. s). 9.10(1H, 
d, J=2.1Hz), 10.74(1H, s), 11.28(1H. brs). 

A-1 38 3-(4-Fluorobenzyl)-8-hydroxy-5-[(pyridine-4-carbonyl)amino][1 ,61naphthy!idine-7-carboxylic acid methyl 
ester 

mp: 215-220 °C (decomp.) 

NMR(DMSO-d6)6: 3.93(3H, s). 4.26(2H, s), 7.08-7.17(2H, m). 7.31-7.38(2H, m), 7.93-7.97(2H. m). 8.20(1H, d, 
J=1.9Hz), 8.82-8.86(2H, m). 9.1 3(1 H, d, J=1.9H2). 11.30(1 H, s). 11. 39(1 H, brs). 

A-1 39 3-(4-Fluorobenzyl)-8-hydroxy-5-[[(3,3,3-trifluoro)propionyl]amino][1 ,6]naphthylidine-7-carboxylic acid me- 
thyl ester 
mp: 246-248 °C 

NMR (DMSO-dg) 5: 3.55 - 3.75 (2H. m), 3.92 {3H, s). 4.25 (2H, s), 7.10 - 7.20 (2H. m). 7.30 - 7.40 (2H, m), 8.04 
(1H. s). 9.12 (1H, d, J = 2.1 Hz). 10.92 (1H. s). 

A-1 40 5-t(Benzo[1 ,31dloxol-5-carbonyl)amino]-3-(4-fluorobenzyl)-8-hydroxy [1 ,6]naphthylidine-7-carboxylic acid 
methyl ester 
mp: 218-219 °C 

NMR (DMSO-de) 5: 3.93 (3H. s). 4.25 {2H, s). 6.16 (2H. s). 7.05 - 7.15 (3H, m). 7.27 - 7.37 (2H. m). 7.58 (1H. d, 
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J = 1 .2 Hz), 7.63 - 7.71 (1 H. m). 8.09 (1 H, d. J = 2.4 Hz). 9.10 (1 H, d, J = 2.4 Hz). 1 0.80 (1 H. s), 11 .34 (1 H. brs). 

A-141 3-(4-Fluorobenzyl)-5-[I(3-furan-2-yl)acryl]amino]-8-hydroxy[1,6]naphthylidlne-7-cai^^ acid methyl es- 
ter 

5 mp: 247-249 X 

NMR (DMSO-dg) 6: 3.92 (3H, s). 4.25 (2H, s), 6.60 - 6.68 (IN, m), 6.75 (IH. d, J = 15.3 Hz), 6.90 (IH, d. J = 3.6 
Hz), 7.07 - 7.17 (2H. m), 7.29 - 7.39 (2H. m). 7.43 (1H, d, J = 15.3 Hz). 7.86 (1H, s), 8.11 (1H. d, J = 1.5 Hz). 9.08 
(IH, d, J = 1.5 Hz), 10.80 (IH. s). 

10 A-1 42 3-(4-Fluorobenzyl)-5-[(3,3-dlmethylacryl)amino]-8-hydroxy[1 ,6]naphthylidine-7-carboxyllc acid methyl ester 

mp: 229-230 X 

NMR (DMSO-dg) 6: 1.89 (3H. s), 2.09 (3H, s), 3.92 (3H, s), 4.25 (2H. s), 6.01 (1H. s). 7.08 - 7.18 (2H. m). 7.31 - 
7.40 (2H. m). 8.00 (IH. d, J = 2.1 Hz), 9.09 (IH, d, J = 2.1 Hz), 10.37 (IH, s). 

15 Example A-1 43 

[0693] 




40 

A-143 3-(4-Fluorobenzyl)-8-hydroxy-5-(benzoylamino)[1 ,6]naphthylidine-7-carboxylic acid (1-acetylpiperidine- 
4-yl) amide 



1) To a suspension of the above compound a-15 (5.10 g, 9.65 mmol)ln THF (25 mI)-methanoI (25 ml), was 
added 2N NaOH aq. and the mixture was stirred at room temperature overnight. 2N HCI (12.5 ml) was added 
thereto and the mixture was evaporated in vaccum, then water was added, and extracted with ethyl acetate. 
The extract was washed with water and brine, then dried over anhydrous magnesium sulphate. The residue 
was crystallized from methanol (25 ml) to give compound a-59 (3.60 g)in 73% yield. 

mp: 137-138 °C 

NMR (DMSO-dg) 6: 4.28 (2H. s), 5.69 (2H. s), 7.08 (2H, t, J = 8.7 Hz), 7.20 - 7.40 (5H. m). 7.58 - 7.62 (2H, 
m), 8.13 (1H. d, J = 2.1 Hz), 9.03 (IH. d, J = 2.1 Hz) 

2) To a solution of the above compound a-59 (8.51 g, 16.6 mmol), N-acetyl-4-hydroxypiperidine (4.74 g, 33.1 
mmol), and triphenylphosphine (8.69 g) in tetrahydrofuran (250 ml), was added dropwise, under N2 atomo- 
sphere and ice-cooling, a solution of azodicarboxylic acid diisopropyl in 40% toluen (17.7 g)and the mixture 
was stirred at the same temperature for 2 hr. The residue obtained by evaporation in vaccum was purified with 
silica gel column chromatography. Crystallization from acetone/eter gave compound a-60 (10.32 g)in 98% 
yield. 

mp: 141-143 X 
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NMR (CDCI3) 5: 1 .59-1 .97 (4H, m), 2.07 (3H. s), 3.23-3.35 (1 H. m), 3.43-3.60 (2H, m), 3.73-3.83 (1 H. m). 4.26 
(2H, s), 5.20-5.30 (1H, m), 5.57 (2H, s). 7.06 (2H, t like. J=8.7Hz). 7.18-7.25 (2H, m), 7.33-7.72 (5H. m). 8.14 
(IH. d. J=2.4Hz), 8.96 (1H. J=2.4H2). 

3) To a solution of the above compound a-60 (8.80 g, 13.8 mnriol)in dimethylformamide (220 ml), were added 
triethylamine (5.8 ml, 41 .6 mmol), allylalcohol (9.38 ml, 138 mmol) and palladium acetate (155 mg, 0.69 mmol), 
and themixture was stin-ed at CO atomosphere and room temperature for 7.5 hr. Citric acid (9 g)and water 
(700 ml)were added thereto and the mixture was extracted with ethyl acetate (x 2). The extract was washed 
with water, dried over anhydrous magnesium sulphate, and evaporated In vaccum. The residue was crystal- 
lized from THF-diisopropyleter to give a-61 (6.27 g)in 82% yield. 

NMR (DMSO-dg) 5: 1.40-1.98 (4H, m), 1.98 (3H, s), 3.18-3.80 (4H. m), 4.31 (2H, s), 5.10-5.20 (IH, m), 5.64 
(2H, s). 7.18 {2H, t like. J=8.7Hz), 7.34-7.67 (7H, m). 8.89 (IH, J=2.1Hz), 9.23 (IH, d. J=2.1Hz). 

4) Compound a-62 was synthesized from above compound a-61 according to Example A-59, (1) and (2). 
mp: 104-107 °C 

NMR {CDCI3) 5: 1 .60-2.00 (4H, m), 2.05 (3H. s), 3.21-3.60 (3H, m). 3.80-3.90 (1 H, m), 4.19 (2H, s), 5.19-5.35 
(3H, m). 5.36 (2H, s), 7.01-7.09 (2H, m), 7.15-7.42 (5H, m), 7.52-7.58 (2H. m), 7.88 (IH, br. s). 8.99 (IH. d. 
J=2.1Hz). 

5) Compound A-143 was synthesized from compound a-62 according to Example A-60, (1) and (2). 
mp: 124-126 <»C 

NMR(DMSO-d6)6: 1.58-2.02(4H, m), 2.02(3H, s), 3.10-3.50(2H, m). 3.71-3.97(2H, m), 4.25(2H. s), 5.23-5.28 
(IH. m), 7.08-7.13(2H. m), 7.30-7.35(2H. m). 7.54-7.68(3H. m), 8.04-8.06(2H, m). 8.12(1H. d. J=2.1Hz). 9.11 
(1H. d. J=2.1Hz), 1 0.98(1 H. s), 11. 43(1 H, bs). 

Example A-144 to A-148 

[0694] According to the method of Example A-143, Compound A-144 to A-148 were synthesized. 



A-144. 5-(Ethoxycarbonylamino)-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylicacid(1-acetylpiperi- 
dine-4-yl) ester 

NMR(CDCl3)5: 1.31{3H,t, J=7.2Hz), 1.95-2.16(4H. m), 2.16(3H, s), 3.43-3.56(2H, m). 3.79-4.10(2H, m).4.23(2H, 
q, J=7.2H2), 5.37-5.42(1H. m), 7.00-7.06(2H, m), 7.17-7.22(2H, m). 8.29(1H, s), 9.05(1H. d, J=2.1Hz). 

A-145.5-[[(Dimethylamino)oxalyl]amino]-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylicacid(1-ace- 
tylpiperidine-4-yl)ester 

NMR(CDCl3)5: 1.91-2.16(4H. m), 2.16{3H. s). 3.12(3H, s), 3.40(3H. s). 3.40-3.60(2H. m), 3.81-4.07(2H. m), 4.22 
(2H, s). 5.36-5.41(1H. m). 7.00-7.09(2H, m). 7.17-7.21 (2H. m), 7.95{1H. d. J=2.1Hz). 9.05(1H, d, J=2.1Hz). 11.66 
(1H, bs). 

A-146. 5-[(Amlnooxalyl)amino]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine7-carboxylic acid (1-acetylpiperi- 

dine4-yl)ester 

mp: 133-135 *»C 

NMR(DMSO-d6)5:1.60-2.03(4H, m). 2.03(3H, s). 3.10-3.50(2H, m), 3.70-3.93(2H, m). 4.27(2H, s). 5.23-5.28(1 H. 
m). 7.12-7.18(2H, m). 7.33-7.38(2H, m), 8.01(1H. s), 8.19(1H. d, J=1.8Hz), 8.26(1H, s), 9.11(1H, d, J=1.8Hz), 
1 0.98(1 H. s). 11. 35(1 H, bs). 

A-147. 3-(4-Fluorobenzyl)-8-hydroxy5-[(thiophene-2-carbonyl)amino][1 ,6]naphthylidine-7-carboxylic acid (1-ace- 
tylpiperidine-4-yl) ester mp: 135-137 *C 

NMR(DMSO-d6)5:1.58-2.02(4H, m). 2.02(3H. s), 3.10-3.50(2H. m), 3,71-3.99(2H. m), 4.26(2H, s), 5.23-5.28(1H. 
m). 7.07-7.13(2H. m). 7.26-7.35(3H. m). 7.92(1H, m). 8.12-8.16(2H. m), 9.10(1H. d. J=2.1H2). 11.05(1H, s). 11.41 




A.144: R = -OEt 
A.145: R = -CONWIej 
A-146: R = -C0NH2 




O 
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(1H, bs). 

A-148. 3-(4-Fluorobenzyl)-8-hydroxy5-[(thlazole-4-carbonyl)amino][1 ,6]naphthylidine-7-carboxylic acid (1-acetyl- 
piperidine-4-yl)ester 

NMR(CDCl3)5: 1. 97-2.1 5(4H. m), 3.42-3.45(2H, m), 3.80-4.09{2H. m). 4.22(2H. s), 5.36-5.42(1 H, m), 6.97-7.03 
(2H. m), 7.1 5-7.20(2H, m), 8.15(1 H. d. J=2.1 Hz), 8.34(1h. d. J=2.1 Hz). 8.91(1 H, d, J=2.1 Hz), 9.04(1 H, d, J=2.1 Hz). 

Example A-149 

[0695] 




A-149. 3-(4-Fluorobenzyl)-8-hydroxy5-[(2-methoxyacetyl)amino][1 ,6]naphthylidlne-7-carboxylic acid (tetorahy- 
dropyran-4-yl)ester 

1) According to the method of Example A-143, compounds a-59 to a-63 were synthesized. 

NMR (CDCI3) 5:1. 65-1. 81 (2H, m). 1, 93-2.1 2(2H. m). 3.50-3.59(2H, m). 3.86-3.95(2H, m), 4.25(2H. s). 

5.18- 5.25(1 H, m), 5.55(2H. s), 7.03-7.10(2H. m), 7.19-7.40(5H, m), 7.50-7.55(2H. m), 8.14(1H, d. J=2.1Hz), 
8.95(1 H, d, J=2.1Hz) 

2) According to the method of Example A-143, compounds a-63 to a-64 were synthesized. 

NMR (CDCI3) 6: 1.67-1. 81 (2H. m). 1.96-2.07(2H, m). 3.50-3.59(2H, m), 3.86-3.95(2H, m). 4.26(2H, s), 

5.19- 5.28(1H, m). 5.80(2H, s), 7.00-7.08(2H. m), 7.19-7.41(5H, m). 7.48-7.54(2H, m), 9.05(1H. d. J=2.1Hz), 
9.74(1H, d, J=2.1H2), 11.39 (1H, br.s) 

3) According to the method of Example A-143, compounds a-64 to a-65 were synthesized. 

NMR (CDCI3) 6:1. 70-1 .80(2H, m), 1 .94-2.04(2H, m), 3.47-3.56(2H, m), 3.87-3.95(2H, m), 4.18(2H, s). 
5.15-5.26(1H. m), 5.29 (2H. br.s). 5.35(2H, s), 7.00-7.G8(2H, m). 7.14-7.20(2H, m), 7.29-7.40(3H, m), 
7.54-7.60(2H, m). 7.87(1 H, br.s), 8.99(1 H, d. J=2.1Hz) 

4) According to the method of Example A-143, (5), compounds a-65 to Example A-149 were synthesized, 
mp: 80-83 

NMR(DMSO-d6)5: 1 .65-1 .78(2H, m), 1.97-2.06(2H. m), 3.38(3H. s), 3.48-3.57(2H. m). 3.86-3.94(2H. m),4.18 
(2H. s), 4.26(2H, s). 5.17-5.27(1H. m), 7.11-7.20(2H, m), 7.32-7.39(2H, m), 8.12(1H, s). 9.10(1H, d. J=2.0Hz). 
10.41(1H, s), 11.35(1H. br s). 

Example A-150 to A-152 

[0696] According to the method of Example A-149, compounds A-150 to A-152 were synthesized. 
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OH O 




O 



A-150: R = -C0NMe2 
A.151:R = -0Et 

A-152: R = — ^ 



A-1 50. 5-[[(Dimethylamino)ozalyl]amino]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid (tet- 
rahydropyrane-4-yl) ester 
mp: 118.5-121 °C 

NMR(CDCl3)5: 1 .92-2.05(2H. m), 2.08-Z17(2H, m), 3.12(3H, s), 3.39(3H. s), 3.57-3.66(2H, m), 4.03-4.11(2H, m), 
4.21 {2H, s), 5.27-5.37(1 H. m), 6.98-7.07(2H. m), 7.15-7.22(2H. m). 7.94(1 H, s), 9.04(1 H. d. J=1.9H2), 9.60(1 H. 
br s). 11.78(1H, s). 

A-151 . 5-[(Ethoxycarbonyl)amino]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid (tetrahydro- 
pyrane-4-yI) ester 
mp: 91-94 °C 

NMR(DMSO-d6)5: 1.15(3H, t, J=7.0Hz). 1,62-1 .76(2H. m). 1.94-2.05(2H. m). 3.46-3.56(2H. m). 3.84-3.93(2H, m). 
4.05(2H. q. J=7.0Hz). 4.25(2H. s). 5.16-5.23(1 H. m), 7.11-7.18(2H, m). 7.33-7.39(2H, m), 8.10(1 H. s), 9.10(1 H. d. 
J=1.7Hz). 9.90(1 H, s), 11.29(1 H, s). 

A-1 52. 3-(4-Fluorobenzyl)-5-[(frane-2-carbonyl)amino]-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid (tetrahydro- 
pyrane-4-yl) ester mp: 107-110 ^'C 

NMR(DMSO-d6)6: 1 .65-1 .78(2H. m), 1 .98-2.06(2H, m). 3.47-3.56(2H, m). 3.86-3.94(2H, m), 4.26(2H, s). 5.1 8-5.27 
(1H, m). 6.75(1 H, dd. J=3.5, 1.7Hz), 7.07-7.16(2H, m). 7.30-7.37(2H, m), 7.48(1 H. d. J=3.5Hz). 7.99(1 H. t. 
J=0.9Hz), 8.17(1H, d, J=2.0Hz). 9.10(1H. d. J=2.0Hz). 10.91(1H, s). 11.44(1H. br s). 

Example A-1 53 
[0697] 



a-59 




a<66 




.S02Me 



CO2H 




a-68 



a-67 




A.153 O 



A-1 53. 3-(4-Fluorobenzyl)-8-hydroxy-5-[(2-methoxyacetyI)amino][1,6]naphthylldine-7-carboxylic acid [{1-meth- 
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anesulfony)piperidine4-yl] ester 

1) According to the method of Example A'143 (2), compounds a-59 to a-66 were synthesized. 

NMR (CDCIg) 5:1.81-2.08(4H, m). 2.71 (3H, s), 3.20-3.30(4H, m), 4.26(2H. s). 5.20-5,28(1 H, m). 5.55(2H. s). 
7.03-7,10(2H. m). 7.19-7.24(2H. m). 7.34-7.42(3H. m). 7.50-7.54(2H. m). 8.14(1H, d, J=2.1Hz). 8.97(1H. d, 
J=2.1Hz) 

2) According to the method of Example A-143 (3), compounds a-66 to a-67 were synthesized. 

NMR (CDCI3) 5:1 .75-1 .87(2H, m), 1 .93-2.08(2H. m), 2.71 (3H. s), 3.1 6-3.31 (4H, m). 4.26(2H. s). 5.21-5.27(1 H. 
m), 5.81(2H, s), 7.01-7.08(2H, m). 7.19-7.25(2H, m), 7.35-7.42(3H. m), 7.47-7.51(2H, m). 9,06(1H, d, 
J=2.3Hz), 9.75(1 H. d. J=2.1Hz) 

3) According to the method of Example A-143 (4), compounds a-67 to a-68 were synthesized. 

NMR (CDCI3) 5:1.80-2.03(4H, m), 2.63(3H. s). 3.13-3.29(4H, m), 4.19(2H, s), 5.17-5.23(1 H, m). 5.27(1 H, s). 
5.33(2H. s), 7.01-7.07(2H, m), 7.1 6-7.21 (2H. m). 7.33-7.41 (3H. m), 7.54-7.57(2H. m), 7.87(1 H. s). 8.99(1 H. 
d. J=2.0Hz) 

4) According to the method of Example A-143 (5). compounds a-68 to Example A-153 were synthesized, 
mp: 175-176 °C 

Elementary analysis for C25H27F1N4O7S1 

Calculation (%): C. 54.94; H, 4.98; N, 10.25; F. 3.48; S. 5.87. 

Found (%): C, 54.83; H. 4.90; N, 10.23; F. 3.54; S, 5.68 

NMR (CDCI3) 6:2.D6-2.23(4H, m), 2.86(3H, s), 3.24-3.32(2H, m), 3.57(3H. s). 3.59-3.67(2H, m), 4.14(2H, s). 
4.22(2H, s). 5.29-5.34(1H, m). 7.00-7.07(2H. m), 7.16-7.21{2H, m), 8.01(1H. s). 9.01(1H, d, J=2.1Hz), 11.48 
(1H. s) 

Example A-154 to A-159 

[0698] According to the method of Example A-1 53, compounds A-1 54 to A-1 59 were synthesized. 




j,S02Me ^ ^ ^OCHaCOOEt 

A-1 55: R = -COaCHzCHaOMe 
A-1 56: R = -COCHzCHzCOzEt 
A-157:R = -COMe 
A-158:R=-COPh 
A-159: RT-SOzMe 



A-1 54. 5-[[(2-Ethoxycarbonyl)acetyl]amlno]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid 
[(1 -methanesulfony)piperidine-4-yl] ester 
mp: 98-100 °C 

Elementary analysis for C27H29F-,N408Si O.3H2O 
Calculation (%): C. 55.09; H. 4.97; N. 9.52; F, 3.23; S, 5.45. 
Found (%): C. 54.59; H, 5.02; N. 9.43; F. 3.20; S, 5.40. 

NMR {CDCI3) 5:1 .33(3H, t, J=7.0Hz), 2.06-2.23(4H, m). 2.87(3H, s). 3.30-3.40(2H, m), 3.50-3.60(2H. m), 3.64(2H. 
s). 4.22(2H, s). 4.27(2H, q. J=7.0Hz). 5.30-5.40(1H, m), 7.00-7.07(2H. m). 7.16-7.21(2H. m), 8.14(1H, brs). 9.03 
(1H. d, J=2.0Hz), 11.47(1H.s) 

A-1 55. 3-(4-Fluorobenzyl)-8-hydroxy-5-[[(2-methoxyethoxy)carbonyl]amino][1 ,6Jnaphthylidlne-7-carboxylic acid 
[(1-methanesulfony)piperldlne-4-yl] ester 
mp: 115-116 °C 

Elementary analysis for C26H29F1N4O8S1 O.3H2O 
Calculation (%): C. 54.16; H. 5.07; N. 9.72; F, 3.29; S. 5.56. 
Found (%): C, 53.72; H, 5.19; N. 9.25; F, 3.12; S, 5.24. 

NMR (CDCI3) 5:2.00-2.23(4H, m), 2.87(3H, s). 3.30-3.40(2H, m). 3.42(3H, s), 3.50-3.60(2H. m), 3.63-3.66(2H, m). 
4.21 (2H. s). 4.30-4.33(2H. m), 5.30-5.40(1 H. m), 7.00-7.06(2H, m), 7.1 6-7.21 (2H, m). 8.20(1 H, brs), 9.01 (1H. d. 
J=2.1Hz), 11.39(1H, s) 

A-1 56. 5-[[3-{Ethoxycarbonyl)propionyl]amino] -3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid 
[(1-methanesulfony)piperidine-4-yl] ester 
mp: 168-170 °C 
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Elementary analysis for C28H3iFiN408S^ 

Calculation (%): C, 55.81; H, 5.18; N, 9.30; F. 3.15; S, 5.32. 

Found (%): C. 55.77; H. 5.07; N, 9.28; F, 3.12; S. 5.23. 

NMR (CDCy 5:1.26(3H, t, J=7.2Hz), 2.00-2.23(4H. m). 2.70-2.93(7H. m), 3.18-3.30(2H. m), 3.50-3.65(2H. m). 
5 4.14{2H. q. J=7.0Hz), 4.21(2H, s), 5.23-5.38(1H. m). 7.00-7.06(2H, m). 7.16-7.21(2H. m), 8.20(1H. brs). 9.00(1H, 

d. J=2.1H2). 11.44(1 H, s) 

A-157. 5-(Acetylamlno)-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylicacid [(l-methanesulfony)pip- 
ericIine-4-yl] ester 
10 mp: 136-138 °C 

Elementary analysis for C24H25F1N4O6S1 O.6H2O 
Calculation (%): C. 54.66; H. 5.01; N, 10.62; F. 3.60; S, 6.08. 
Found (%): C. 54.75; H. 4.96; N, 10.04; F. 3.26; S, 5.76. 

NMR (CDCI3) 5:2.00-2.23(4H, m). 2.36(3H, s). 2.85(3H. s), 3.18-3.30(2H, m), 3.50-3.65(2H. m), 4.23(2H. s), 
15 5.23-5.38(1 H, m). 7.00-7.06(2H. m). 7.1 6-7.21 (2H. m), 8.02(1 H. brs). 9.03(1 H, s). 11. 40(1 H, s) 

A-1 58. 5-(Benzoylamino)-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid [(1 -methanesulfony) 
piperidine-4-yI] ester 
mp: 159-163 °C 
20 Elementary analysis for C29H27F1 N4O6S1 O.3H2O 

Calculation (%): C, 59.64; H, 4.76; N. 9.59; F, 3.25; S, 5.49. 
Found (%): C. 59.64; H, 4.68; N, 9.46; F. 3.21; S. 5.34. 

NMR (CDCI3) 5:2.00-2.23(4H. m), 2.88(3H, s). 2.85(3H. s). 3.30-3.50{2H, m). 3.53-3.65{2H. m), 4.23(2H, s). 
5.30-5.50(1 H. m), 6.98-7.04{2H, m), 7.1 7-7.21 {2H, m), 7.50-7.65(3H. m), 8.08(2H. d, J=7.3Hz), 8.40(1 H, brs), 9.03 
25 (1H,d, J=2.1Hz). 11.20(1H,s) 

A-1 59. 3-(4-Fluorobenzyl)-8-hydroxy-5-(methanesulfonyamino)I1 ,6]naphthylidine-7-carboxylic acid [(1-meth- 
anesulfony)piperidine-4-yl] ester 
mp: 257-259 °C 
30 Elementary analysis for C23H25F1 N4O7S2 

Calculation (%): C. 49.99; H, 4.65; N, 10.14; F, 3.44; S. 11.61. 
Found (%): C, 49.89; H, 4.47; N, 9.86; F. 3.40; S, 11.22. 

NMR (CDCI3) 5:2.00-2.20(4H. m). 2.90(3H. s), 3.12(3H, s). 3.20-3.35(2H, m). 3.60-3.70(2H, m), 4.18(2H. s), 
5.52-5.60(1H, m), 7.00-7.04{2H, m), 7.17-7.21(2H. m). 8.64(1H, d, J=2.1H2). 9.01(1H, d. J=2.1H2). 11.95{1H. s) 

35 

Example A-160 
[0699] 
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A-160. 3-(4-Fluorobenzyl)-8-hydroxy-5-[{2-methoxyacety!)amino] [1 ,6]naphthylidlne-7-carboxylic acid 
(2-methoxyethyl )amide 

2) According to the method of Example A-16 (3). compounds a-59 to a-69 were synthesized, 
mp: 74-78 °C 

NMR {CDCI3) 5:3.38 (3H, s), 3.55 - 3.70 (4H, m), 4,25 (2H, s), 5.52 (2H. s), 7.06 (2H, t. J = 8.7 Hz), 7.19 - 
7.40 (5H. m). 7.62 - 7.68 (2H, m), 7.95 - 8.02 (1H. m), 8.10 (1H, d, J = 2.1 Hz). 8.97 (1H. d, J = 2.1 Hz) 

3) According to the method of Example A-143 (3), compounds a-69 to a-70 were synthesized, 
mp: 149-151 °C 

NMR (CDCI3) 5: 3.29 (3H. s), 3.44 - 3.48 (2H, m). 3.58 - 3.64 (2H, m),4.25 (2H. s), 5.79 (2H. s). 7.04 (2H, t, 
J = 8.7 Hz). 7.19 - 7.27 (2H. m). 7.36 - 7.40 (3H. m). 7.49 - 7.54 (2H. m), 8.19 - 8.28 (1H. m). 9.05 (1H. d. J 
= 2.1 Hz), 9.74 (1H, d, J = 2.1 Hz) 

4) According to the method of Example A-143 (4), compounds a-70 to a-71 were synthesized, 
mp: 170-172 X 

NMR (CDCI3) 5:3.30 (3H. s). 3.47 - 3.53 {2H, m). 3.56 - 3.64 (2H, m),4.18 (2H, s), 5.33 (2H, s), 5.37 (2H, br. 
s), 7.04 {2H, t. J = 8.7 Hz). 7.16 - 7.22 (2H, m). 7.32 - 7.40 (3H, m), 7.60 - 7.64 (2H, m), 8.88 (1 H. br. s), 8.18 
- 8.24 (1H. m), 8.99 (1H, d, J = 2.1 Hz) 

5) According to the method of Example A-143 (5), compound a-71 to compound A-160 were synthesized, 
mp: 170 °C 

NMR(CDCl3)5: 3.43(3H, s), 3.59(3H, s), 3.59-3.64(2H, m). 3.66-3.73{2H, m), 4.14(2H. s), 4.20(2H. s). 
6.98-7.06(2H, m), 7.14-7.20(2H, m). 7.95(1H. br s), 8.06-8.12(1H, m), 8.64(1H. br s), 9.00(1H. d, J=2.2Hz), 
1 3.26(1 H. brs). 

Example A-161 to A-165 

[0700] According to the method of Example A-1 60, compounds A-1 61 to A-1 65 were synthesized. 



A-1 61 . 5-[[3-(Ethoxycarbonyl)propionyl]amino]-3-{4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid 
(2-methoxyethyl)amide 



NMR(DMSO-d6)5: 1.18(3H, t. J=7.1Hz). 2.61-2.67(2H, m), 2.71-2.77(2H. m), 3.29(3H, s), 3.53(4H. s). 4.07(2H. q. 
J=7.1Hz),4.21(2H, s), 7,11-7.18(2H, m). 7.32-7.39(2H, m). 8.22(1 H. s). 8.74(1 H. brs). 9.08(1 H, d, J=1.8Hz). 10.52 
(1H. s), 13.58(1H, s). 

A-162. 5-[[2-(Ethoxycarbonyl)acetyl]amino]-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid 

(2-methoxyethyl)amide 

mp: 224-226 °C 

NMR(DMSO-d6)5: 1.19(3H, t. J=6.7Hz), 3.29(3H, s), 3.54(4H, s), 3.66(2H. s), 4.09-4 .14(2H, m). 4.23(2H. s), 
7.11-7.18(2H. m), 7.32-7.38(2H. m). 8.32(1H. s). 8.76(1H. brs), 9.09(1H, d. J=1.7Hz). 10.69(1H, s), 13.61(1H. s). 

A-1 63. 5-[(Ethoxycarbonyl)amino]-3-(4-fluorobenzyl)-8-hydroxy[1,6]naphthylidine-7-carboxylic acid (2-methoxye- 

thyl)amide 
mp: 175 

NMR (CDCI3) 5: 1.30 {3H. t. J = 7.2 Hz), 3.43 (3H, s), 3.59 - 3.72 (4H, m), 4.20 (3H, s). 4.18 - 4.27 (4H. m). 6.90 
(1H. brs). 6.98-7.08 (2H, m), 7.14 - 7.24 (2H, m), 8.00 - 8.16 (2H, m), 9.00 (1H, d, J = 2.1 Hz). 13.18 (1H. s). 

A-1 64. 3-(4-Fluorobenzyl)-8-hydroxy-5- [(3-methoxypropionyl)amino][1 ,6]naphthylidine-7-carboxylic acid 
(2-methoxyethyI)amide 



OH O 



A-161: Rs-CHjCHzCOaEt 
A-162: R = -CHjCOaEt 
A-1 63: R-.OEt 
A-164: R = -CHsCHjOMe 
A-165: R = 





mp: 190 ''C 
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mp: 164-165 °C 

NMR (CDCI3) 5: 2.75 (2H. t. J = 6.0 Hz). 3.43 {3H, s), 3.46 (3H, s), 3.57 - 3.76 (4H. m). 3.80 (2H. t, J = 6.0 Hz), 
4.20 (3H. s), 6.98 - 7.07 (2H. m), 7.14 - 7.24 (2H. m). 7.94 (1H. s), 8.13 (1 H, brs). 8.45 (1H. brs), 8.99 (1H, d. J = 
2.4 Hz). 13.22 (IH.s). 

A-1 65. 3-(4-Fluorobenzyl)-8-hydroxy-5-[(thiophene-2-carbonyl)amino][1 .6]naphthylidlne-7-cart)oxylic acid 

{2-methoxyethyl)amide 

mp: 188-189 

NMR (CDCI3) 5: 3.41 (3H, s), 3.55 - 3.73 (4H, m), 4.19 (3H. s). 6.94 - 7.04 (2H, m). 7.12 - 7.24 (3H, m). 7.64 - 7.68 
(1 H, m), 7.74 - 7.68 (1 H, m), 8.00 - 8.20 (2H, m), 9.00 {1 H, d, J = 2.4 Hz), 13.26 (1 H, brs). 

Example A'1 66 

[0701] 



a-59 




3-72 



^"'O O Me 



CO2H 



3-73 




^"^O O Me 




NH2 



a-74 



A-166 



OH O Me 
N-^A^O^s^OMe 



HN 



O 



A-166. 5-[[(2-Ethoxycarbonyl)acetyl)amino]-3-{4-fluorobenzyl)-8-hydroxy [1 ,6]naphthylidine-7-carboxylic acid 
[2-(1 -methoxy)propyl]ester 

1) According to the method of Example A-1 43 (2), compounds a-59 to a-72 were synthesized. 

NMR (CDCI3) 5:1.34 (3H, d, J=6.6Hz), 3.33 (3H. s). 3.42-3.55 (2H. m), 4.25 {2H, s). 5.30-5.40 (IH, m), 5.54 
{2H, s), 7.06 (2H, t like, J=8.7Hz), 7.18-7.22 (2H. m). 7.33-7.40 (3H, m), 7.55-7.60 (2H, m). 8.12 (IH, d. 
J=2.1Hz), 8.94 (IH. d, J=2.1Hz) 

2) According to the method of Example A-143 (3), compounds a-72 to a-73 were synthesized. 

NMR (CDCI3) S: 1 ,33 {3H. d, J=6.6Hz). 3.35 (3H, s). 3.43-3.55 (2H. m), 4.25 (2H. s). 5.35-5.43 (IH. m). 5.78 
(2H, s). 7.04 (2H, t like, J=8.7Hz), 7.19-7.24 (2H, m). 7.33-7.41 (3H. m). 7.53-7.58 (2H. m), 9.04 (IH. d, 
J=2.4Hz), 9.73 (1H. d, J=2.4Hz) 

3) According to the method of Example A-143 (4), compounds a-73 to a-74 were synthesized. 

NMR (CDCI3) 5: 1.34 (3H. d, J=6.3Hz), 3.31 (3H, s). 3.42-3.56 (2H. m). 4.18 (2H. s), 5.32-5.39 (IH. m), 5.34 
(2H. s), 5.89 (2H, br.s), 7.03 (2H, t like, J=8.7Hz). 7.16-7.40 (5H, m). 7.60-7.65 {2H. m). 7.95 (IH, br.s). 8.97 
(IH. d, J=2.1Hz) 

4) According to the method of Example A-143 (5), compound A-166 was synthesized from a-74. 
mp: 70-71 °C 

NMR (CDCI3) 6: 1.33 (3H. t, J = 7.2 Hz). 1.46 (3H, t, J = 6.6 Hz), 3.43 (3H. s), 3.54 - 3.75 (4H. m), 4.21 (2H, 
s). 4.28 (2H. q, J = 7.2 Hz). 5.42 - 5.55 (1H, m). 7.00 - 7.08 (2H, m). 7.16 - 7.25 (2H. m), 8.12 (IH. brs). 9.02 
(IH, s). 11.68 {1H. brs). 
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Example A-167, A-168 

[0702] According to the method of Example A-1 66. compounds A-1 67 and A-168 were synthesized. 



A-167: R = -OEt 
A-168: R = -CHzCHzOMe 

A-1 67. 5-[(Ethoxycarbonyl)amino]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7'Carboxylic acid [2-(1-meth- 
oxy)propyl] ester 

NMR (CDCI3) 8: 1.29 {3H, t, J = 7.2 Hz), 1.48 (3H. t, J = 6.6 Hz), 3.43 (3H. s), 3.55 - 3.76 {2H, m), 4.15 (2H. q, J 
= 7.2 Hz). 4.21 (2H, s). 5.42-5.54 (1H, m), 6.98-7.08 (2H. m), 7.15-7.24 (2H, m). 8.13 (1H, s). 9.01 (1H. d, J = 
2.4 H). 11.55 {1H. brs). 

A-1 68. 3-(4-Fluorobenzyl)-8-hydroxy-5-[(3-methoxypropionyl)amino] [1 .6]naphthylidlne-7-carboxylic acid 
[2-{1-methoxy)propyl] ester 

NMR (CDCI3) 6: 1.45 {3H, t, J = 6.3 Hz). 3.41 (3H, s), 3.42 {3H, s).3.53 - 3.73 {4H. m). 4.20 {2H, s). 5.40 - 5.55 
(1H. m), 6.99 - 7.08 (2H, m). 7.15 - 7.24 (2H, m). 8.02 (1H. s). 9.00 (1H, d. J = 2.4 H), 11.67 (1H. brs). 

Example A-169 

[0703] 




,.COMe 



A-169. 3-(4-Fluorobenzyl)-8-hydroxy5-(3-hydroxyl-propynyl)[1 ,6]naphthylidine-7-carboxylic acid (1-acetylpiperid- 
ine-4-yl) ester 

According to the method of Example A-1 8 (1) and (2), compoundA-169 was synthesized from compounda-60. 
mp: 163-164 °C 

NMR(DMSO-d6)5: 1.61-2.03(4H, m), 2.03(3H, s), 3.10-3.50(2H. m), 3.71-3.94(2H. m), 4.32(2H, s). 4.45{2H, d. 
J=5.4Hz). 5.21-5.27{1H. m), 5.55(1 H. t. J=5.4Hz). 7.14-7.20{2H, m). 7.36-7.41(2H, m). 8.47(1H, d, J=1.2Hz), 9.11 
(1H, d. J=1.2Hz). 

Example A-1 70 

[0704] According to the method of Example A-169, compound A-1 70 was synthesized. 




OH O Me 

^.N^R 
O 
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OH O 



..COMe 



F, 




A.170 



NHSOzMe 



A-1 70. 3-(4-F!uorobenzyl)-8-hydroxy-5-[3-(methanesulfonyamino)-1 -propynyl][1 ,6]naphthylidine-7-carboxylic ac- 
id (1-acetylpiperidine-4-yl) ester 
mp: 192-1 93 X 

NMR(DMSO-d6)6: 1.61-2.03(4H. m), 2.03(3H. s). 3.04{3H, s), 3.20-3.50(2H. m). 3.69-3.91(2H, m). 4.24(2H, d. 
J=6.0Hz). 4.30(2H. s). 5.20-5.27(1 H, m). 7.14-7.20(2H. m). 7.38-7.42{2H, m), 7.81 (1H. t. J=6.0Hz). 8.56(1 H. d, 
J=2.1Hz). 9.12(1H.d, J=2.1Hz). 

Example A-1 71 toA-172 

[0705] According to the method of Example A-1 69, compound A-1 71 to A-1 72 was synthesized. 



A-1 71 . 3-(4-Fluorobenzyl)-8-hydroxy-5-(3-hydroxyl-propynyl)[1,6]naphthylidine-7-carboxyIic acid (tetrahydro- 
pyrane-4-yl) ester 
mp: 210-212 °C 

NMR(DMSO-d6)5: 1.68-1.80(2H. m). 1.97-2.06{2H. m). 3.48-3.57(2H. m). 3.86-3.94(2H, m), 4.32(2H, s). 4.45(2H, 
d, J=4.9Hz), 5.1 8-5.26(1 H, m), 5.55(1 H, t, J=5.6Hz). 7.1 3-7.21 (2H. m), 7.35-7.43{2H, m), 8.48(1 H, d. J=1.8Hz), 
9.12(1 H, d. J=1.8Hz), 11. 69(1 H, br s). 

A-1 72. 3-(4-Fluorobenzyl)-8-hydroxy5-[3-(methanesulfonyamino)-1-propynyl][1 ,6]naphthylidine-7-carboxylic acid 
(tetrahydropyrane-4-yl) ester 
mp: 216-218 

NMR(DMSO-d6)5: 1.67-1.80(2H. m), 1.97-2.06(2H. m). 3.05(3H. s). 3.48-3.63(2H. m), 3.85-3.94(2H. m). 4.25{2H. 
d, J=5.9Hz). 4.31(2H. s). 5.17-5.26(1H, m), 7.13-7.21 (2H, m). 7.37-7.43(2H, m), 7.82(1H. t. J=5.9Hz), 8.58(1H. d, 
J=1.9Hz). 9.14(1H, d. J=1.9Hz). 11.70(1H. br s). 

Example A-1 73 

[0706] According to the method of Example A-1 69. compound A-1 73 was synthesized. 



A-1 73. 3-(4-Fluorobenzyl)-8-hydroxy-5-(3-hydroxy-1-propynyl)-[1 ,6]naphthylidine-7-carboxylic acid (1-meth- 




^O 



A.-171:R = -0H 
A-172:R = -NHS02Me 
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anesulfonylpiperidine-4-yl) ester 
mp: 197-200 °C 

Elementary analysis for C25H24F1N3O6S1 0.ICF3COOH O.SHjO 
Calculation (%): C. 56.12; H. 4.80; N. 7.79; F, 4.58; S. 5.95. 
Found (%): C, 56.13; H. 4.59; N. 7.90; F, 4.29; S, 5.89. 

NMR (CDCI3) 5:1. 80-1 .91{2H, m). 2.00-2.13{2H, m). 2.93(3H. s), 3.10-3.25(4H. m), 4.33(2H, s), 4.45(2H, s). 
5.10-5.20(1H. m), 5.56(1H. brs). 7.13-7.21 (2H, m). 7.36-7.41(2H, m), 8.49(1H, d. J=2.1H2). 9.12(1H. d. J=2.1Hz) 

Example A-1 74 

[0707] According to the method of Example A-60, compound A-1 74 was synthesized. 




A-1 74. 5-(3,5-Dioxomorpholine-4-yl)-3-(4-fluoroben2yI)-8-hydroxy[1,6]naphthylidlne-7-carboxyllc acid methyl es- 
ter 

mp: 182-184 °C 

Elementary analysis for C2iH^gFN305 

Calculation (%) : C. 59.30; H. 3.79; F. 4.47; N, 9.88. 

Found (%): C, 59,28; H, 3.75; F, 4.34; N, 9.72. 

NMR {CDCI3) 5: 4.11 (3H. s), 4.22 (2H, s). 4.56 (4H. s). 7.04 (2H, m), 7.14 (2H, m), 7.57 (1H. m), 9.05 (1H. d. 
J=2.1 Hz). 12.12 (IH. s). 

Example A-1 75 

[0708] 



a-69 




A-1 75. 5-[2-(1-Cyclopentenyl)thienyl]-3-(4-fluorobenzyl)-8-hydroxy[1 ,6]naphthylidine-7-carboxylic acid (2-meth- 
oxyethyl) amide 

1) According to the method of Example A-1 8 (1), compound a-74 was synthesized from a-69. 

NMR (CDCI3) 5: 1.78-1.97 (4H, m). 1.99 (IH, s), 2.03-2.09 {4H, m). 3.36 (3H. s), 3.57 {2H, t. J=4.8 Hz). 3.67 
{2H, brdt, J=4.8Hz, 5.7 Hz), 4.24 (2H. s). 5.58 (2H, s), 7.07 (2H. m). 7.23 (2H. m). 7.30-7.39 {3H. m). 7.62-7.66 
(2H, m). 8.02 (IH, brt. J=5.7 Hz). 8.18 (IH, m), 9.04 (IH, br). 

2) According to the method of Example A-1 5 (3), Compound A-1 75 was synthesized from a-74, provided that 
the reaction was conducted overnight. 

mp: 146 X 

Elementary analysis for 026^24^^303 

Calculation {%) : C, 70.10; H. 5.43; F, 4.26; N, 9.43. 

Found (%) : C. 70.07; H, 5.45; F, 4.09; N, 9.37. 

NMR (CDCI3) 5: 2.02 (2H. tt. J=7.5 Hz, 7.5 Hz), 2.51-2.62 (4H, m), 3.42 (3H, s), 3.62 (2H, t, J=4.5 Hz), 3.70 
(2H. m), 4.24 (2H. s). 6.29 (IH, m), 7.06 (2H. m), 7.22 (2H, m). 8.20 (IH, m), 8.30 (IH. brt. J=5.4 Hz), 9.03 
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{1H, d, J=2.4 Hz). 13.56 (1H, s). 



Example A-1 76 



[0709] According to the method of Example A-1 75. compound A-1 76 was synthesized. 



OH 0 




II 



A.176 



A-1 76. 5-[2-(1 -Cyclopentenyl)ethynyl]-3-(4-fluorobenzyl)-8-hydroxy[1 ,61naphthyiidine-7-carboxylic acid N'.N'- 

dimethylhydrazine 

mp : 206-207 °C 

Elementary analysis for C25H23FN4O2 

Calculation {%): C, 69.75; H. 5.39; N. 13.02; F. 4.41. 

Found (%): C, 69.63; H, 5.25; N, 12.87; F, 4.29. 

NMR (CDCI3) 5: 2.02 (2H, tt, J=7.5 Hz, 7.5 Hz). 2.50-2.63 (4H, m), 2.77 {6H. s), 4.24 (2H. s), 6.30 (1H. m). 7.07 
(2H. m). 7.22 {2H, m). 8.19 (1H. m). 8.67 {1H, brs). 9.04 (IH, d, J=2.4 Hz). 13.45 (1H. s). 

Example A-1 77 

[0710] According to the method of Example A-1 69. compound A-1 77 was synthesized. 



A-1 77. 3-{4-Fluorobenzyl)-8-hydroxy-5- [3-(methanesulfonyamino)-1 -propynylHI ,6]naphthylidine-7-carboxylic 
acid (2-methoxyethyl) amide 
mp: 198^C 

Elementary analysis for C23H23FN4O5S 

Calculation (%) : C. 56.78; H, 4.77; F, 3.90; N. 11.52; S, 6.59. 

Found (%) : C, 56.60; H, 4.72; F. 3.65; N, 11.38; S. 6.42. 

NMR (CDCI3) 5: 3.12 {3H. s), 3.43 (3H. s). 3.62 (2H. t. J=4.8 Hz). 3.70 (2H. dt, J=4.8 Hz. 4.8 Hz). 4.23 (2H. s), 
4.33 (2H. d, J=6.3 Hz). 4.67 (1H. brt. J=6.3 Hz). 7.05 (2H, m), 7.21 {2H. m), 8.23 (IH, brt. J=4.8 Hz), 8.31 (IH, 
m), 9.03 (IH. d. J=2.4 Hz), 13.68 (IH, s). 

Example A-1 78 

[0711] According to the method of Example A-169. compound A-178 was synthesized. 



OH O 
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5 




10 A-1 78. 3-{4-Fluoroben2yl)-8-hydroxy-5-[3-(methanesulfonyamino)-1 -propynyl] [1 ,6]naphthylidine-7-carboxylic ac- 

id N*,N'-dimethylhydrazide 
mp: 229-230 °C (dec.) 
Elementary analysis for C22H22FN5O4S 
Calculation {%): C, 56.04; H, 4.70; N. 14.85; F. 4.03; S. 6.80. 

^5 Found (%): C. 56.12; H, 4.53; N, 14.65; F. 3.95; S, 6.58 

NMR (CDCI3) 6: 2.78 (6H, s), 3.10 (3H. s), 4.23 (2H. s), 4.33 (2H, d. J=6.0 Hz), 4.76 (IH, brt. J=6.0 Hz). 7.05 {2H. 
m). 7.21 {2H. m), 8.31 (IH. m). 8.56 (IH, brs), 9.03 (IH, d. J=2.1 Hz), 13.51 (IH, s). 

Example A-1 79 

20 

[0712] 



25 



30 



35 




40 A-1 79, 3-(4-Fluorobenzyl)-8-hydroxy-5-{5-methyl[1 ,3,4]oxadlazole-2-yl)-[1 ,6]naphthylidine-7-carboxylic acid 

methyl ester 

1 ) According to the method of Example A-52 (3), compound a-75 was synthesized from a-32. 

NMR (CDCI3) 5: 2.16 (3H, s), 3.93 (3H, s), 4.21 (2H, s). 5.69 (2H. s). 7.03 (2H, m), 7.21 (2H, m), 7.32-7.40 
« (3H, m), 7.51 -7.55 (2H, m), 7.94 (1 H, brd. J=4.5 Hz), 9.02 (1 H. d. J=2.1 Hz). 9.67 (1 H, m). 9.99 (1 H. brd. J=4.4 

Hz). 

2) To a solution of triphenylphosphine (315 mg) in dichloromethane (10 mL), was added dropwise 1 M solution 
of bromide in dichloromethane (1 .2 mL)under ice-cooling and the mixture was stirred at room temperature for 
30 min, to which was added dropwise under ice-cooling triethylamine (0.35 mL). A solution of compound a- 

50 75 (502 mg) in dichloromethane (1 0 mL) was added dropwise and the mixture was stirred at.room temperature 

for 30 min. Water was added thereto, extracted with chloroform (x3), and the chloroform layer was washed 
with brine, ried over anhydrous sodium sulphate, and evaporated. The obtained oil product was purified with 
column chromatography and the obtained white solid was washed with ethyl acetate to give a-76 as a white 
solid (383 mg) in 79% yield. 

55 NMR (CDCI3) 5: 2.72 (3H, s). 3.98 (3H, s). 4.28 (2H. s), 5.72 (2H, s). 7.04 (2H. m), 7.24 (2H, m). 7.32-7.41 

(3H, m), 7.54-7.58 (2H, m), 9.08 (IH, d. J=2.4 Hz), 9.74 (IH, m). 

3) According to the method of Example A-1 5 (3), compound A-1 79 was synthesized from compound a-76. 

mp: 220 °C 
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Elementary analysis for C20H15FN4O4 

Calculation (%): C, 60.91; H. 3.83; N, 14.21; F, 4.82. 

Found (%): C, 60.75; H, 3.74; N, 14.17; F, 4.70. 

NMR {CDCI3) 6: 2.73 (3H. s). 4.16 (3H. s). 4.28 (2H. s), 7.02 (2H. oi). 7.22 (2H. m), 9.10 (1H. d, J=2.1 Hz). 
5 9.71(1H.m). 12.08 (IH.brs). 



Example A-180 
[0713] 

10 



'0 0 OH O 




A-1 80. 3-(4-Fluorobenzyl)-8-hydroxy-5-[4-(hydroxymethyl)phenyIH1 ,6]naphthylldine-7-carboxyllc acid (2-meth- 

oxyethyl) amide 



1) A solution of compound a-69 (285 mg, 0.499 mmol), tetrakistriphenylphosphine palladium (29 mg),4-(hy- 
25 droxymethyl)phenyl boric acid (91 mg) in 1M sodium carbonate aq.{1 mL) and dioxane (5 mL) was stirred in 

N2 atomosphere at 100 °C for 6 hr. The mixture was cooled to room temperature, then water and chloroform 
were added thereto with stirring, extracted with chloroform (3 x). The combined chloroform layer was washed 
with saline, dried over anhydrous sodium sulphate, and evaporated. The oily residue was purified with column 
chromatography and crystallized with isopropyl alcohol. The obtained yellow solid was washed with isopropyl 
30 alcohol and diisopropyleter to give a-77 as white solid (177 mg) in 64% yield. NMR {CDCI3) 5: 1.84 (1H, t. 

J=5.7 Hz), 3.35 (3H, s), 4.14 (2H. s), 4.84 (2H, d, J=5.7 Hz), 5.56 (2H. s), 7.01 (2H, m), 7.14 (2H, m), 7.29-7.42 
(3H, m), 7.54 (2H, m), 7.65 (2H. m), 7.73 (2H. m), 8.1 6 (1 H, m). 8.22 (1 H. brt. J=5.4 Hz), 9.03 (1 H, d, J=2.4 Hz). 

2) According to the method of Example A-1 5 (3), compoundA-180 was synthesized from compounda-77. 
mp:151-153 °C 

35 NMR (CDCI3) 5: 1 .77 (1 H. t, J=5.7 Hz), 3.39 (3H. s), 3.60 (2H, t, J=5.1 Hz). 3.70 (2H, dt. J=5.1 Hz. 5.7 Hz), 

4.14 (2H, s), 4.84 (2H. d, J=5.7 Hz). 6.99 (2H, m). 7.11 (2H. m), 7.52-7.60 {4H, m). 8.10 (1H. m), 8.36 (1H. 
brt, J=5.7 Hz). 9.01 (1H. d. J=2.1 Hz), 13.33 (1H. s). 

Example A-1 81 

40 

[0714] According to the method of Example A-180, compound A-181 was synthesized. 



45 




A-181 . 3-(4-Fluorobenzyl)-8-hydroxy-5-[4-(hydroxymethyl)phenyl][1 ,6]naphthylidine-7-carboxylic acid N',N'- 
dlmethylhydrazide 
mp: 219-221 °C 
55 Elementary analysis for C25H23FN4O3 

Calculation (%): C, 67.25; H, 5.19; N, 12.55; F. 4.26. 
Found (%): C, 67.26; H. 5.11; N, 12.39; F, 4.14. 

NMR (CDCI3) 5: 1.82 (1 H. brt, J=5.1 Hz), 2,75 {6H. s). 4.14 (2H, s), 4.85 {2H, d. J=5.1 Hz). 6.99 (2H, m). 7.11 (2H. 
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m), 7.57 (4H. m), 8.07 (1H. m). 8.70 (1H, brs). 9.02 {1H, d, J=2.1 Hz), 13.18 (1H, s). 
Example A-1 82 
5 [0715] 




A-1 82 3-(4-Fluorobenzyl)-8-hydroxy-5-[4-(hydroxymethyI)phenyl][1 ,6]naphthylldine-7-carboxylic acidmethylester 

1) According to the method of Example A-25 (1), a-78 was synthesized from compound a-15. 

20 NMR (CDCI3) 5: 3.94 (3H, s), 4.15(2H, s). 4.81(2H, s). 5.59 (2H. s). 6.98 - 7.04 (2H. m), 7.12 - 7.17 (2H. m), 

7.34-7.43 (3H, m), 7.51-7.53 (2H, m), 7.63-7.65(4H. m). 8.17(1H. d, J=2.3Hz), 9.03(1H. d. J=2.1Hz). 

2) According to the method of Example A-15 (3). A-1 82 was synthesized from compound a-78. 
mp: 183-185 X 

Elementary analysis for C24H19F1N2O4 
25 Calculation (%): C, 68.89; H, 4.58; N. 6.70; F. 4.54. 

Found {%): C, 68.60; H, 4.56; N, 6.78; F. 4.44 

NMR {CDCI3) 8:4.09{3H. s). 4.15(2H, s). 4.81(2H. s). 6.97-7.03{2H, m). 7.07-7.14(2H, m), 7.50(2H, d, 
J=8.5Hz), 7.60(2H. d. J=8.1Hz), 8.11(1H. d. J=2.3Hz), 9.04(1H, d. J=2.1Hz), 11.82(1H. s) 

30 Example A-1 83 

[0716] 




A-1 83. 3-(4-Fluorobenzyl)-8-hydroxy-5-[4-[[(isopropylcarbamoyl)oxy]methyl]phenyl][1,6]naphthylidine-7-carboxy- 
45 lie acid methyl ester 

To a solution of compound a-78 (200mg, 0.39mmol) and triethylamine (47mg, 0.47mmol)in methylene chloride 

{3ml), was added isopropylisocyanate (40mg, 0.47mmol)and a dropof bis(tributylt{n)oxide. The mixture was stirred 

at room temperature for 30 min and water was added thereto to terminate the reaction. The mixture was extracted 

with chloroform, washed with water, dried, and evaporated. The residue was purified with silica gel chromatography 
50 and a portion eluted with hexane - ethyl acetate (2:1 ) was evaporated to give a-79 (213mg. 92%). 

NMR (CDCI3) 6: 1.19(6H. d. J=6.6Hz). 3.80-4.00(1H, m), 3.94(3H. s). 4.15(2H. s), 5.19(2H, s), 5.58(2H, s). 

6.98-7.04(2H, m). 7.12-7.17(2H. m), 7.34-7.43(3H, m), 7.51(2H. d, J=7.9Hz), 7.64 (2H, d, J=7.9 Hz), 8.17(1H, d, 

J = 2.1 Hz), 9.03(1H. d. J=2.3Hz) 

4) According to the method of Example A-15 (3), Example A-1 83 was synthesized from a-79. 
55 mp: 210-212 °C 

Elementary analysis for C28H26F1N3O5 

Calculation {%): C, 66.79; H, 5.20; N, 8.35; F, 3.77. 
Found (%): C. 66.70; H, 5.22; N, 8.45; F. 3.63 
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NMR (CDCI3) 5:1.19(6H. d. J=6.6Hz). 3.80-3.92(1 H, m), 4.09(3H. s), 4.15(2H. s), 5.18{2H, s). 6.97-7.03(2H. m). 
7.10-7.14(2H. m). 7.49{2H, d. J=8.1Hz). 7.58{2H, d, J=8.1H2). 8.11(1H. d. J=2.1Hz). 9.04(1H. d, J=2.1H2), 11.82 
(1H, s) 

Example A-184 

[0717] According to the method of Example A-75, Example A-184 was synthesized from a-35. 




A-184. 3-{4-Fluorobenzyl)-8-hydroxy-5-[[[(isopropyloxy)carbamoyl]sulfonyl]amino][1,6]naphthylidine-7-carboxylic 
acid methyl ester 

mp: 170-172 °C 

Elementary analysis for C21H21F1N4O7S1 

Calculation (%): C, 51.22; H, 4.30; N, 11.38; F, 3.86; S, 6.51, 

Found (%): C, 51.24; H. 4.22; N. 11.42; F, 3.65; S, 6.73 

NMR (CDCI3) 6:1.18(6H, d. J=6.3Hz). 4.12(3H. s), 4.18(2H. s). 4.83-4.92(1H, m). 6.99-7.08(2H. m). 7.13-7.20(2H, 
m), 7.45{1H. s), 8.75{1H, d. J=2.0Hz). 9.02{1H. d, J=2.1Hz), 10.44(1H. s). 12.13{1H. s) 

Example A-185, A-186 

[0718] According to the method of compound A-1 85, A-1 86 was synthesized from A-1 69. 




A-185: 
A-186: R: 



OMe 

NH(CH2)20Me 



A-1 85. 3-{4-Fluorobenzyl)-8-hydroxy-5- I(3-methyl-3H-imidazole-4-yl)thienyl][1 .6]naphthylidine-7-carboxylic acid 
methyl ester 

mp: 230 °C (decomposition) 

NMR (CDCI3) 8: 3.67 (3H. s). 4.13 (3H, s). 4.28 (2H. s). 7.07 (2H, m), 7.23 (2H. m), 7.45 (1H, br). 7.54 (1H. br). 
8.26 (1H. m). 9.11 (1H. d. J=2.1 Hz). 12.01 (1H. s). 

A-1 86. 3-(4-Fluorobenzyl)-8-hydroxy-5-[(3-methyl-3H-imidazole-4-yl)thienyl][1 ,6]naphthylidine-7-carboxyllc acid 
(2-methoxyethyl) amide 
mp: 244-245 

NMR (CDCI3) 5: 3.44 (3H. s), 3.64 (2H, m), 3.69 (3H. s), 3.73 (2H. m), 4.26 (2H. s). 7.07 (2H, m). 7.23 (2H. m). 
7.48 (1H, br). 7.55 (1H, br), 8.21 (1H, m). 8.31 (1H. brt), 9.07 (1H. d, J=2.1Hz), 13.69 (1H. s). 

Example A-1 87, A-1 88 

[0719] According to the method of Example A-143, compound A-187 and A-188 were synthesized. 
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OH O f^N-^"^* 



A-1 87. 3-(4-Fluorobenzyl)-8-hydroxy-5-[(2-methoxyacetyl)amino][1 ,6]naphthylldine-7-carboxylic acid 
(1 -acetyl pi peridine4-yl) ester 

NIVIR (CDCI3) 5: 1.91-2.14{4H. m). 2.14(3H, s). 3.39-3.49(2H, m). 3.57{3H, s), 3.78-3.87(1 H, m). 4.13-4.16(1H, 
m), 4.13(2H. s), 4.21(2H, s). 5.34-5.40(1H, m), 7.00-7.05(2H. m). 7.16-7.21{2H, m). 7.99{1H, d. J=2.1Hz), 8.80 
{1H, bs). 9.01 (1H. d, J=2.1Hz). 11. 60(1 H. bs). 

A-1 88. 3-(4-Fluorobenzyl)-8-hydroxy-5-[(2-thiazole-4-yl)acetylamino][1 ,6]naphthylldine-7-carboxylic acid 
{1-acetylpiperidine-4-yl) ester 

NIVIR (CDCI3) 5: 1.90-2.14(4H. m). 2.14(3H, s), 3.39-3.51(2H. m), 3.76-3.85(1H, m). 4.07-4.13(1H. m). 4.07{2H. 
s), 4.20(2H, s). 5.34-5.39(1 H, m), 6.99-7.05(2H, m), 7.15-7.20(2H. m), 7.29(1 H, d. J=2.1 Hz), 8.02(1 H, s), 8.85(1 H. 
d, J=2.1Hz), 9.00(1H, d, J=2.1Hz). 11.54(1H. bs). 

[0720] The present Invention includes the following compounds. These can be synthesized in a manner similar to 
those disclosed in the working Examples. 




[0721] Substituents R3\ R32 and R^^ of the compounds may be exemplified by the followings: 

R31 = 




R33 = COOMe (33A), COOEt (33B). COOiPr (33C). COEt (33D). COCH2CH2CH20Me (33E) 
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[0722] Preferable combinations of substituents (as shown in the order of (R3i, R32 r33)) indude the followings: 

(31A, 32A, 33A). (31A, 32A. 33B). (31A. 32A. 33C). (31A. 32A, 33D). {31A. 32A. 33E). (31A. 32B. 33A) (31A 
32B. 33B). (31A. 32B. 33C). (31A, 32B, 33D). (31A. 32B, 33E), (31A. 32C. 33A), (31A, 32C, 33B) (31A 32c' 
33C), (31A. 32C. 33D), (31A, 32C. 33E), (31A, 32D, 33A), {31A. 32D, 33B). (31A, 32D. 33C) (31A 32D 330)' 
(31A, 32D, 33E). (31A, 32E. 33A), (31A. 32E. 33B), (31A, 32E, 33C), (31A. 32E, 33D). (31A 32E '33E)' (31a' 
32F, 33A). (31A, 32F, 33B), (31A. 32F. 33C). (31A. 32F. 33D). (31A, 32F. 33E), (31A. 32G. 33A), (31A 320 33B)' 
(31A, 32G, 33C). (31A. 32G, 33D). (31A. 32G. 33E), (31A. 32H. 33A), (31A. 32H. 33B), (31A. 32H. 33C)' (31a' 
32H. 33D). {31A. 32H, 33E), (31A, 32J, 33A), (31A, 32J. 33B), (31A. 32J. 33C). (31A, 32J, 33D), {31A 32J 33E)' 
(31B, 32A. 33A). (31B, 32A. 338), (31 B. 32A, 33C), (31B. 32A, 33D), (31B. 32A, 33E). (31B, 32B 33A)' {31b' 
328, 338), (318. 328, 33C). (318, 328, 33D). (31 B, 328. 33E), (318. 32C. 33A), (318. 32C. 338) (318 32c' 
33C), (318, 32C. 33D), (318, 32C, 33E), (318. 32D, 33A), (31B, 32D. 338), {31B. 32D. 33C). {31b' 32D 330)' 
(318, 32D, 33E). (318. 32E, 33A), (318, 32E, 33B), (31B. 32E, 33C), (31 B. 32E, 33D), (318. 32E, 33E)' {31b' 
32F. 33A), (31 B. 32F, 338), (31 B, 32F. 33C), (31 B. 32F, 33D), (318. 32F. 33E), (318. 32G. 33A). (318 32g' 338)' 
(31 B, 32G, 33C). (318, 32G, 33D). (31 B, 32G, 33E), (318, 32H, 33A), (318, 32H, 33B), (318. 32H 33C)' (318' 
32H. 33D), (318, 32H, 33E), (318. 32J. 33A). (318. 32J. 338), (318, 32J, 33C). (318, 32J, 33D), (318 32j' 33E)' 
(31C, 32A, 33A). (31C. 32A. 338), (31C. 32A, 33C), (31C, 32A, 33D), (31C, 32A. 33E). (31C, 32B 33A)'(31c' 
328, 338), (31C, 328, 33C), (31C, 328, 33D), (31C, 328. 33E). {31C. 32C. 33A). (31C. 32C. 338) (31C 32c' 
33C), (31C. 32C, 33D), (31C, 32C, 33E). (31C. 32D. 33A), (31C, 32D, 338), (31 C, 32D, 33C), (31C 32D '33D)' 
(31 C, 32D. 33E). (31 C, 32E. 33A), (31 C, 32E. 338). (31 C. 32E, 33C), (31C, 32E, 33D), (31 C, 32E 33E)' (31 c' 
32F, 33A). (31C, 32F, 338), (31C, 32F, 33C), (31C, 32F, 33D), (31C, 32F. 33E), (31C. 32G, 33A). (31C 32g' 338)' 
(31C. 32G, 33C), (31C, 32G, 33D), (31C. 32G. 33E). (31C. 32H. 33A), (31C. 32H, 338), (31C, 32H '33C)'(31c' 
32H, 33D). (31C. 32H, 33E), (31C, 32J, 33A), (31C. 32J. 338), (31C, 32J. 33C), (31C, 32J, 33D), (31C 32j' 33E)' 
(31D, 32A, 33A), (31D, 32A, 338), (31D, 32A. 33C). (31D. 32A, 33D), (31D, 32A, 33E), (31D, 328 33A)'(31d' 
328, 338), (31D, 32B. 33C), (31D. 328, 33D), (31D, 328, 33E), (31D. 32C, 33A), (31D. 32C, 338) (31D 32c' 
33C). (31D, 32C, 33D). (31D. 32C, 33E), (31D, 32D, 33A), (31D, 32D. 338). (31 D. 32D. 33C), (310 32D '33D)' 
(31D, 32D, 33E), (31D. 32E, 33A), (31D, 32E. 338). (31D. 32E. 33C). (31D, 32E, 33D), (31D, 32E '33E)' {31d' 
32F. 33A), (31 D, 32F, 338), (31 D, 32F, 33C), (31 D, 32F. 33D), (31 D, 32F, 33E), (31 D, 32G, 33A), (31D 32G 338)' 
(31D, 32G, 33C), (31D, 32G. 33D), (31D. 32G, 33E), (31D, 32H. 33A). (31D. 32H. 33B), (31D. 32H, 33C)'{31d' 
32H, 33D), (31D, 32H, 33E), (31D, 32J. 33A), (31D. 32J, 338). (31D. 32J. 33C). (31D, 32J, 33D), (31D 32j' 33E)' 
(31E. 32A. 33A). (31E, 32A, 33B), (31E, 32A. 33C), (31E, 32A. 33D), (31E, 32A. 33E), (31E 328 33A)'(31e' 
328, 338), (31 E, 32B, 33C), (31 E, 328. 33D), (31 E. 328. 33E), (31 E. 32C, 33A). (31 E. 32C. 338) (31 E 32c' 
33C), (31 E, 32C, 33D), (31 E, 32C, 33E), (31 E, 32D, 33A), (31 E, 32D, 33B), (31 E, 32D, 33C), (31 E 32D '33D)' 
(31E, 32D, 33E), (31E, 32E, 33A). (31E. 32E, 338), (31E. 32E, 33C). (31E. 32E. 33D). (31E. 32E, 33E)! {31e' 
32F. 33A), (31E. 32F, 338), (31E, 32F, 33C). (31E, 32F, 33D), (31E. 32F, 33E), (31E, 32G. 33A), (31E 32G 33B)' 
(31E. 32G, 33C), (31E, 32G. 33D). (31E, 32G, 33E), (31E, 32H, 33A), (31E, 32H, 338), (31E, 32H 33C)' (31e' 
32H. 33D), (31 E, 32H, 33E), (31 E, 32J, 33A), (31 E, 32J, 338), (31 E. 32J. 33C). (31 E. 32J. 33D) (31 E 32 j' 33E)' 
(31 F. 32A. 33A), (31 F, 32A, 338), (31 F, 32A, 33C), (31 F, 32A, 33D), (31 F, 32A, 33E), (31 F, 328, 33A)' (31 328' 
338), (31F, 328, 33C), (31F, 328, 33D), (31F, 328, 33E), (31F, 32C, 33A). (31F, 320. 338). (31F, 32C. 33C)'(31f' 
32C, 33D), (31 F, 32C, 33E), (31 F. 32D, 33A), (31 F, 32D, 33B). (31 F, 32D. 33C), (31 F, 32D. 33D) (31F 32D '33E)' 
(31F, 32E. 33A). (31F. 32E, 338), (31F, 32E. 33C). (31F, 32E, 33D), (31F, 32E, 33E), (31F, 32F 33Aj (31F 32R 
338), (31 F, 32F, 33C), (31 F, 32F, 33D), (31 F, 32F, 33E), (31 F, 32G, 33A). (31 F. 32G. 338). (31F 32G 33C) '(31 F 
32G. 33D). (31 F, 32G, 33E). (31 F. 32H, 33A). (31 F, 32H, 338), (31 F, 32H, 33C), (31 F, 32H. 33D), (31 F 32H '33E)' 
(31 F, 32J. 33A). (31 F. 32J. 338), (31 F, 32J, 33C). (31 F, 32J, 33D), (31 F, 32J, 33E) Forexmple- (R3i R32 r33) = 
(31 A, 32A, 33A) means a compound wherein R3i is 31 A; R32 is 32A and R33 is 33A. Other combinations are also 
shown in a similar manner. 



[0723] The present Inventton also includes the following compounds. 
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wherein RSSis-COzMe, -C02Et. -C02CH2CH20Me. -C0NHNMe2, -CONHOMe. -CONHCH2CH20Me, -CONH2. -CON- 
HMe, -CONHEt. -CONHiPr, -COEt. -COMe or - COCH2CH2CH20Me; R37 is -H, -NHCOMe, -NHCOEt. -NHCOiPr, 
-NHCOPh, - NHCOCHgCHjOMe. -NHCOCH2CF3. -NHCONMea. -NHCOjEt. -NHCOCHsCOgEt, - NHCO-cycloPr, -NH- 
CO-cydoHex, -NMeCOMe, -NHS02Me, -NHS02Et, -NHSOziPr, - NHSO2CH2CF3. -NHS02Ph-4F, -NHS02Bn. 

5 .NHSO2NH2. -NHS02NHMe, - NHS02NMe2. -NHS02CH2CH20Me, -NMeS02Me. -morpholine, -NHiBu, -piperldine- 
4-OH, -NHBn. -OMe, -OCH2CH20Me. -OCH2COOH, -0S02Me, -OSO2NH2. -SMe. - S02Me, -SO2NH2. -S02NHMe. 
-C^CCHjOH, -C=CCH20Me. -C^CC02H. -C= CC02Me. -C^CCONH2. -C=CNPr, -C^CPh, -C6H4-4-F, -C6H4- 
4-COOH. -CO2H, - COzMe. -CONHg. -CONHCH2CH20Me, -CONHiPr, -CO-morpholinyl, -COMe or -CF3. 
[0724] The present invention further includes the following compounds. These compounds may be synthesized in a 

10 manner similar to that of the above Examples. 



OH 



15 




[0725] The substituents of R^^ , R^ and R^^ on the above compounds are exemplified by the following substituents: 

R31 = 

25 



30 




R34 = Me (34A), Et (348), Pr (34C), COMe (34D). S02Me {34E) 
35 R35 = cOOMe (35A). COOEt (35B), COOiPr {35C), COEt (35D). COCH2CH2CH20Me (35E). CONHMe {35F). 

CONHEt (35G). CONHCH2CH20Me (35H) 

Preferable combinations of substituents (shown in the order of (R3^ R^, R^S)) include the following combinations: 

40 (31A, 34A, 35A). (31A. 34A, 35B). (31A, 34A, 35C), (31A. 34A, 35D). (31A. 34A, 35E). (31A. 34A, 35F), (31A. 

34A. 35G). (31A. 34A. 35H). (31A, 34B, 35A). (31A. 34B. 35B), (31A. 34B, 35C). (31A, 34B, 35D). (31A. 348. 

35E), (31A. 348, 35F), (31A, 348, 35G), (31 A, 348, 35H), (31A, 34C, 35A), (31A. 34C, 358), (31A. 34C. 35C), 
(31A, 34C, 35D), (31A, 34C, 35E), (31A, 34C. 35F). {31A, 34C, 35G), (31A, 34C, 35H), (31A. 34D, 35A), (31A. 
34D, 358), (31A, 34D. 35C). (31A, 34D, 35D), (31A, 34D, 35E). (31A, 34D. 35F), (31A, 34D, 35G), (31A, 34D. 

45 35H). (31A, 34E. 35A), (31A, 34E. 358). (31A, 34E, 35C), (31A. 34E. 35D). (31A, 34E. 35E), (31A, 34E. 35F). 

(31A. 34E. 35G). (31A, 34E. 35H), (318. 34A. 35A), (318. 34A. 35B). (318, 34A. 35C). (318, 34A. 35D). (318, 
34A, 35E), (318. 34A. 35F), (318, 34A, 35G), (318, 34A, 35H). (318, 348, 35A), (318, 348, 358), (318, 348, 
35C), (318, 348, 35D), (318, 348, 35E), (318, 348, 35F), (318, 348. 35G), (318, 348, 35H), (318. 34C, 35A). 
(318. 34C, 358), (318, 34C, 35C), (318, 34C, 35D), (318, 34C, 35E), (318, 34C, 35F), (318, 34C, 35G), (318, 

50 34C, 35H), (318, 34D, 35A), (318, 34D, 358), (318, 34D, 35C), (318. 34D, 35D), (31 B, 34D, 35E), (31 B, 34D. 

35F), (318. 34D. 35G). (31 B, 34D, 35H). (31 B, 34E, 35A), (318, 34E. 358). (318, 34E, 35C), (31 B. 34E, 35D). 
(318, 34E, 35E), (318, 34E, 35F), (318, 34E, 35G), (318, 34E, 35H), (31 C, 34A, 35A), (31 C, 34A, 358), (31 C, 
34A, 35C). (31C. 34A. 35D), (31C, 34A, 35E), (31C, 34A, 35F), (31C, 34A, 35G). (31C, 34A, 35H), (31C, 348, 
35A). (31C, 348, 358), (31C, 348, 35C), (31C, 348, 35D), (31C, 348, 35E), (31C, 348, 35F), (31C, 348, 35G), 

55 (31 C, 348. 35H). (31 C, 34C, 35A). (31 C, 34C, 35B). (31 C, 34C. 35C). (31 C, 34C, 35D). (31 C. 34C, 35E). (31 C, 

34C, 35F). (31 C. 34C, 35G), (31 C. 34C, 35H). (31 C, 34D, 35A), (31 C, 34D, 358), (31 C. 34D, 35C), (31 C, 34D, 
35D), (31C, 34D, 35E), {31C. 34D, 35F), (31C, 34D, 35G), {31C, 34D, 35H), (31C, 34E, 35A), (31C, 34E, 35B), 
(31C. 34E. 35C), (31C. 34E, 35D), (31C. 34E. 35E), (31C, 34E, 35F), (31C. 34E, 35G), (31C. 34E, 35H), (31D, 
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34A, 35A). (31 D, 34A, 35B), (31 D, 34A, 35C). (31 D, 34A, 35D), (31 D, 34A, 35E), (31 D. 34A. 35F). (31 D, 34A. 
35G), (31 D. 34A. 35H). (31 D, 34B. 35A), (31 D, 34B, 358), (31 D. 348, 35C), (31 D, 348. 35D). (31 D, 348, 35E)! 
(31 D. 348, 35F), (31 D, 348. 35G). (31 D. 348. 35H). (31 D. 34C. 35A). (31 D. 34C. 358). (31 D. 34C, 35C). (31 D, 
34C, 35D). (31 D. 34C. 35E). (31 D. 34C. 35F), (31 D, 34C. 35G). (31 D, 34C, 35H). (31 D, 34D, 35A), (31 D, 34d! 
358), (31 D. 34D. 35C). (31 D, 34D. 35D). (31 D, 34D, 35E), (31 D, 34D, 35F). (31 D. 34D. 35G), (31 D. 34D. 35H)! 
(31 D, 34E, 35A), (31 D, 34E. 35B). (31 D. 34E. 35C). (31 D, 34E, 35D). (31 D. 34E. 35E), (31 D, 34E, 35F), (31 D. 
34E. 35G). (31 D. 34E, 35H), (31 E. 34A, 35A). (31 E. 34A, 358), (31 E. 34A, 35C), (31 E, 34A, 35D), (31 E, 34a! 
35E). (31E, 34A, 35F). (31E. 34A, 35G), (31E. 34A. 35H). (31E. 348, 35A). (31E. 348. 358). (31 E, 348, 350)! 
(31E. 348. 35D). (31E, 348, 35E). (31E, 348. 35F), (31E. 348. 35G). (31E. 348. 35H). {31E, 34C, 35A), (31E, 
34C. 358), (31 E, 34C. 35C), (31 E, 34C, 35D), (31 E. 34C, 35E). (31 E, 34C. 35F). (31 E. 34C. 35G), (31 E. 34c! 
35H), (31 E. 34D. 35A). (31 E. 34D. 358). (31 E, 34D, 35C). (31 E. 34D, 35D). (31 E, 34D. 35E). (31 E 34D 35F) 
(31 E, 34D. 35G). (31 E. 34D. 35H). (31 E. 34E, 35A), (31 E. 34E. 358), (31 E, 34E. 35C). (31 E, 34E. 35D). (31 e! 
34E. 35E). (31 E. 34E, 35F). (31 E. 34E. 35G). (31 E, 34E. 35H). (31 F. 34A. 35A). (31 F, 34A, 358), (31 F. 34A. 35C). 
(31 F, 34A, 35D), (31 F. 34A, 35E), (31 F. 34A, 35F). (31 F. 34A, 35G), (31 F. 34A. 35H), (31 F, 348, 35A). (31 F, 348. 
358), (31 F, 348, 35C). (31 F, 348. 35D). (31 F. 348. 35E), (31 F, 348. 35F), (31 F. 348, 35G). (31 F. 348 35H) (31 F 
34C, 35A). (31 F, 34C. 358). (31 F, 34C, 35C), (31 F. 34C, 35D). (31 F, 34C, 35E), (31 F, 34C, 35F). (31 F, 34C, 35G)! 
(31 F, 34C, 35H). (31 F, 34D, 35A), (31 F. 34D, 358), (31 F, 34D. 35C), (31 F, 34D, 35D). (31 F. 34D, 35E). (31 F. 34D 
35F), (31 F. 34D, 35G), (31 F. 34D, 35H), (31 F. 34E. 35A). (31 F, 34E. 358). (31 F. 34E. 35C). (31 F, 34E, 35D),'(31F 
34E. 35E). (31F, 34E, 35F). (31F. 34E, 35G), (31F, 34E. 35H) For Example: (R3i, R34, r35) = (31A, 34A. 35A) 
means a compound wherein R3i is 31 A; is 34A and R35 is 35A. Other combinations are also shown in a similar 
manner. 



OH O 




[0726] The substituent of R^^ on the above compound includes the following: 

R34 = Me (34A), Et (348), Pr (34C), COMe (34D). SOjMe (34E) 

[0727] The present invention includes the following compounds. These compounds may be synthesized in a manner 
similar to that of above Examples. 



OH 




[0728] The substituents of R3i and R35 on the above compounds are exemplified by the following substituents: 
R3i = 

^r^y^ p^cy^ /^-^cy^ ^^^^^ 

Nr "S, 
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R35 = cOOMe {35A). COOEt (35B), COOiPr (35C), COEt (35D), COCH2CH2CH20Me {35E), CONHMe (35F), 
CONHEt (35G). CONHCH2CH20Me (35H) 

[0729] The preferable combinations of substituents (shown in the order of (R3^ R^^)) involve the followings: 

5 

{31A, 35A). (31 A. 358). {31A. 35C), (31A. 35D), (31A, 35E), (31A, 35F), (31 A. 35G). (31 A, 35H). (318, 35A), (318, 
358), (318, 35C), (31 8, 35D). (31 8, 35E). (318. 35F). (31 8. 35G), (31 8. 35H), (31 C. 35A). (31 C. 358), (31 C. 35C). 
(31C, 35D). (31C, 35E). (31C. 35F), (31C, 35G), (31C. 35H). (31D. 35A). (31D. 358), {31D, 35C). (31D, 35D), 
(31 D. 35E), (31 D. 35F), (31 D, 35G), (31 D, 35H), (31 E. 35A). (31 E. 358). (31 E, 35C). (31 E. 35D). (31 E, 35E). (31 E, 
10 35F). (31 E. 35G). (31 E. 35H), (31 F, 35A). (31 F. 358), (31 F. 35C), (31 F, 35D), (31 F, 35E). (31 F. 35F). (31 F. 35G), 

(31 F, 35H) For Examples: (R^^, R35) = (31 a, 35A) means a compound wherein R31 is 31 A; and R^s is 35A. Other 
combinations are also shown in a similar manner. 

The present invention includes the following compounds. Following compounds can be synthesized in a man- 
ner similar to that in above Examples. 

15 



OH O 



20 




Reference Example B-1 

25 

[0730] 




(Me=metliyl, Bn=ben2yD 
Stepi 

45 

[0731] To a suspension of Compound 4 (3-nitrosalicylic acid, 38.2 g, 209 mmol) in acetone (400 ml) were added 

potassium hydrogen carbonate (22.9 g) and dimethyl sulfate (21 .7 mt), and the mixture was refluxed for 21 hours. The 
reaction mixture was filtered through Celite, and the filtrate was concentrated in vacuo. To the residue was added 
diluted hydrochloric acid and the acidified mixture was extracted with chloroform. The extract was washed with water 
50 and saturated saline, dried over magnesium sulfate, and concentrated in vacuo. The residue was dissolved in methanol 
(200 ml), and the solution was refluxed for 1 0 minutes, and cooled with ice water. The precipitated crystals were col- 
lected by filtration to give Compound 5 (36.3 g, 88.4 %); mp: 129 - 130°C. 

NMR (CDCl3)5: 4.02 (3H, s), 7.01 (1H, t, J = 8.1 Hz). 8.15 (2H. dt, J = 1.8 Hz. 8.1 Hz). 12.00 (1H, s). 
55 Step 2 

[0732] To a solution of Compound 5 (22.3 g, 113 mmol) in DMF (200 ml) was added N-bromosuccinimide (20.1 g) 
under ice cooling in nitrogen atmosphere. The mixture was stirred at the same temperature for 30 minutes, diluted with 
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water, and the precipitated crystals were collected by filtration. The crystals were washed with water and methanol and 
dried to give Compound 1c (28.0 g, 89.7 %); m.p.: 146 - 147°C. 

NMR (CDCI3) 5: 4.03 {3H. s), 8.24 (1H, d. J = 2.4 Hz), 8.27 {2H. d. J = 2.4 Hz). 11.90 (1H, s). 
Step 3 

[0733] To a solution of Compound 1c (10.3 g, 37.3 mmol) in DMF (200 ml) were added potassium carbonate (7.74 
g) and benzyl bromide (5.3 ml) under nitrogen atmosphere, and the mixture was stirred at room temperature. 1.5 hours 
and 3 hours later, additional amounts of potassium carbonate (2.58 g) and benzyl bromide (2.2 ml) were each added, 
and the mixture was stirred ovemight. The reaction mixture was diluted with water and extracted with ethyl acetate. 
The extract was washed with water and saturated saline, dried over magnesium sulfate, and concentrated in vacuo. 
The residue was purified by silica gel column chromatography (n-hexane - ethyl acetate = 8:1 - 6:1) to give Compound 
7(11.9 g, 87.1 %) as crystals. 

NMR (CDCI3) 6: 3.90 (3H, s), 5.16 (2H, s), 7.35-7.41 (3H, m). 7.43-7.49 (2H. m), 8.05 (1H, d. J=2.4Hz), 8.17 (1H. d. 
J=2.4Hz). 

Step 4 

[0734] A mixture of Compound 7 (10.3 g, 28.1 mmol). powdered iron (9.43 g). aqueous saturated ammonium chloride 
(50 ml) and toluene (50 ml) was stirred under nitrogen atmosphere at 90°C for 5 hours. The reaction mixture was 
cooled to room temperature and the precipitated solid was removed by filtration. The filtrate was treated with water 
and extracted with ethyl acetate. The extract was washed with water and saturated saline, dried over magnesium 
sulfate, and concentrated in vacuo to give crude crystals of Compound 1 b (9.58 g, quantitative yield). 
NMR (CDCI3) 5: 3.88 (3H. s), 4.96 (2H, s). 7.03 (1H, d. J=2.6Hz). 7.33 (1H. d. J=2.6Hz). 7.35-7.43 (3H. m), 7.45-7.50 
(2H, m). 

Reference Example B-2 
[0735] 



OH OH 




Stepi 

[0736] To a suspension of Compound 8 (4-hydroxyisophthalic acid. 6.71 g, 36.8 mmol) in acetone (140 ml) were 

added potassium hydrogen carbonate (8.10 g) and dimethyl sulfate (7.0 ml), and the mixture was refluxed for 21 hours. 
The reaction mixture was filtered through Celite and the filtrate was concentrated in vacuo. The residue was diluted 
with water and extracted with chloroform. The extract was washed with saturated saline, dried over magnesium sulfate, 
and concentrated in vacuo. The residue was crystallized from methanol (50 ml) to give Compound 9 (6.44 g, 83.2%). 
NMR (CDCI3) 5: 3.91 (3H, s). 3.99 (3H, s). 7.02 (1H. d, J = 8.7 Hz). 8.12 (1H. dd. J = 8.7 Hz, 2.1 Hz). 8.56 (1H. d, J = 
2.1 Hz). 11.19 (1H. s). 
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Step 2 

[0737] To a solution of Compound 9 (3.57 g, 17.0 mmol) in concentrated sulfuric acid (10 ml) cooled under an ice - 
methanol bath, was dropwise added a mixture of fuming nitric acid (0.85 ml) and concentrated sulfuric acid (1 .5 ml) 

5 with keeping a temperature lower than 5°C. After the addition, the bath was replaced by an ice water bath, and the 
mixture was stin-ed for 35 minutes. The reaction mixture was poured into an ice (50 g) water (50 g) under vigorous 
stirring and the mixture was extracted with ethyl acetate. The extract was washed with water and saturated saline, 
dried over magnesium sulfate, and concentrated in vacuo. The residue was crystallized from ethyl acetate (10 ml) - 
methanol (30 ml) to give Compound 10 (3.20 g, 73.8%); m.p.: 103.5 - 104.5°C. 

10 NMR (CDCI3) 8: 3.97 (3H, s). 4.07 (3H, s), 8.80 (2H, s). 12.45 (1 H, s). 

Step 3 

[0738] To a solution of Compound 10 (1.42 g, 5.56 mmol) In a mixture of 1 ,4-dioxane (15 ml) and ethanol (10 ml) 
15 were added 1 0% palladium-carbon (140 mg) and water (5 ml), and the mixture was stirred under hydrogen atmosphere 
for 2 hours. The catalyst was filtered off, and the filtrate was concentrated in vacuo to give crude crystals of Compound 
1d(1.18g, 94%). 

NMR (CDCI3) 5: 3.88 (3H, s), 3.97 (3H, s). 7.53 (1H, d. J=2.0Hz), 8.00 (1H. d. J=2.0Hz), 11.34 (1H, s). 
20 Reference Example B-3 
[0739] 



25 




Stepi 

[0740] To a mixture of Compound 11 (4-fluoroiodoben2ene, 250 g, 1.13 mmol), benzyltriethylammonium chloride 
(256 g), sodium hydrogen carbonate (236 g), allyl alcohol (115 ml) and DMF (250 ml) was added palladium acetate 

35 (2.5 g) under nitrogen atmosphere, and the mixture was stinred at 45 - 50°C for 5 hours. The reaction mixture was 
allowed to cool to room temperature, treated with water (1 liter) and ether (800 ml), and filtered through Celite. The 
filtrate was extracted with ether. The extract was washed with water, washed with saturated saline, dried over magne- 
sium sulfate, and concentrated in vacuo to give a crude product of Compound 12 (170 g). This product was used in 
the next step without further purification. 

40 NMR (CDCI3) 6: 2.73-2.79 (2H, m). 2.93 (2H, t, J = 7.4 Hz), 6.94-7.00 (2H. m). 7. 1 2 - 7. 1 7 (2H. m), 9.81 (1 H, t, J = 1 .2 Hz). 

Step 2 

[0741] A mixture of the crude product of Compound 12 (170 g), diethylamine hydrochloride (123 g), and 37% formalin 
45 (103 ml) was stirred under nitrogen atmosphere at 110**C for 2 hours. The reaction mixture was cooled to room tem- 
perature and diluted with water (500 ml), and extracted with ethyl acetate. The extract was washed with water and 
saturated saline, dried over magnesium sulfate, and concentrated in vacuo. The residue was concentrated in vacuo 
to give Compound 2 (136.5 g, 73.7%, Overall yield of two steps) as oil. This was used in the next step without further 
purification; boiling point: 93 - 97°C (3 mmHg). 
50 NMR (CDCI3) 5: 3.54 (2H, s), 6.07 (1H. d, J = 0.6 Hz), 6.11 (1H, t, J = 1.4 Hz). 6.94-7.01 (2H, m), 7.11-7.16 (2H, m). 
9.59 (1H. s). 
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35 



40 



55 



Example B-1 
[0742] 



OBn OBn 



5 



Br • Br 

^0 lb * B-1 Com 

pound B-1 : Methyl 8-benzyloxy-5-bromo-3-(4-fluorobenzyl)qulnoline-7-carboxylate 

15 [0743] A solution of Compound 2 (2.45 g, 1 5 mmol; obtained in Reference Example B-3) in acetic acid (20 ml) was 
dropwise added to a solution of Compound 1b (3.36 g, 10 mmol; obtained in Reference Example B-1) in acetic acid 
(30 ml) at 1 0O^'C over 90 minutes period, and the mixture was stirred at the same temperature for 1 7 hours. The reaction 
mixture was diluted with water and extracted with ethyl acetate. The extract was washed with water, aqueous saturated 
sodium hydrogen carbonate and saturated saline, dried over magnesium sulfate, and concentrated in vacuo. The 

20 residue was purified by silica gel column chromatography (toluene: ethyl acetate = 0:1 - 1 :50) to give Compound B-1 
(2.83 g, 59 % from Compound lb) as crystals. 

NMR (CDCy 5: 3.88 {3H. s). 4.21 (2H. s). 5.48 (2H, s), 6.98-7.07 (2H, m), 7.18-7.25 (2H. m), 7.31-7.40 (3H, m). 
7.55-7.60 (2H. m), 8.14 (1H. s), 8.26 (1H. d. J=2.1Hz). 8.87 (1H. d. J=2.1 Hz). 

25 Examples B-2, 3, 4 

[0744] 

30 ?X It Ps^^ ^N^,,.^C02Me 



Y 




ExampleB-2 3;X = Me.Y=H B.2:X = Me.Y = H 

ExampieB-S 1c: X«H,Y«Br B-3:X«H.Y = Br 

ExampleB-A let X = H, Y = COzMe B^: X^KY-COzMe 

Example B-2 

Compound B-2: Methyl 3-(4-fluorobenzyl)-8-methoxy- qulnoline-7-carboxylate 



[0745] A mixture of Compound 3 (180 mg, 1.0 mmol; obtained by Step 2 of Reference Example 1), Compound 2 
(196 mg, 1.2 mmol; obtained in Reference Example B-3), and acetic acid (2 ml) was stirred at lOO^'C for 30 minutes. 

45 The reaction mixture was treated with sodium 3-nitrobenzenesulfonate (338 mg) and stirred at the same temperature 
for 1 hour. The reaction mixture was diluted with water and extracted with ethyl acetate. The extract was washed with 
water, aqueous saturated sodium hydrogen carbonate and saturated saline, dried over magnesium sulfate, and con- 
centrated in vacuo. The residue was purified by silica gel column chromatography (toluene: ethyl acetate = 0:1 - 1:8) 
to give Compound B-2 (143 mg, 44% from Compound 3) as crystals. This compound is the same as Compound 8 

50 obtained by Step 6 of Reference Example 1 . 

NMR (CDCI3) 5: 3.99 (3H. s). 4.16 (2H. s), 4.24 (3H, s). 6.98-7.07 (2H. m). 7.15-7.23 (2H, m), 7.49 (1H. d, J=8.4Hz). 
7.82-7.88 (2H, m), 8.87 (1H, d, J=2.1Hz). 



Example B-3 

Compound B-3: Methyl 5-bromo-3-(4-fluorobenzyl)- 8-hydroxyquinoline-7-carboxylate 

[0746] A solution of Compound 2 (1 96 mg. 1 .2 mmol; obtained in Reference Example B-3) in acetic acid (10 ml) was 
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dropwise added to a solution of Compound 1c (1 .23 g, 5.0 mmol; obtained by the method of Reference Example B-1 ) 
in acetic acid (10 ml) at 100°C over 45 minutes. The mixture was stirred at 100°C for 8 hours and diluted with water. 
The precipitated crystals were collected by filtration, washed with isopropyl ether, and dried to give Compound B-3 
(830 mg, 43%). This is the same as Compound 1-21 obtained in Example 10. 

5 

Example B-4 

Compound B-4: Dimethyl 3-(4-fluorobenzyl)-8-hydroxyquinoline-5.7-dicarboxylate 

10 [0747] To a solution of Compound 2 (248 mg, 1.5 mmol; obtained in Reference Example B-3) and Compound Id 
(225 mg, 1.0 mmol; obtained in Reference Example B-2) in acetonitrlle (2 ml) was added concentrated hydrochloric 
acid (0.016 ml). The mixture was stirred at 70°C for 2 hours, diluted with aqueous saturated sodium hydrogen carbonate, 
and extracted with ethyl acetate. The extract was washed with saturated saline, dried over magnesium sulfate, and 
concentrated in vacuo. The residue was crystallized from ethyl acetate to give Compound B-4 (32 mg. 9%. from Com- 

15 pound Id) as crystals. 

Example C-1 

[0748] According to methods similar to those of the above Examples, the following compounds were prepared. 
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50 

Example C-2 

[0749] According to methods similar to those of the above Examples, compounds of the following formula were 
prepared. 
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OH O 



5 




(V-1) 



R7= -OMe. -NHCH2CH20Me. -NH2, -NHOMe, -NHiPr, -NHNMe2, -NHMe, -NMe2. - NHNHMe, -NHEt, -Me. 
-CH2CH2CH20Me, -OCHMeCHgOMe, -0-{4-tetrahydropyran), -0-ben2yl-4-F, -O-4-piperidyl-N-acetyl, -0-4-pip- 
eridyl-N-methanesulfonyl; 

15 R29 = an optionally substituted amino (e.g., -NHS02Me, -NHCOMe. - NHS02NMe2. -NHSOziPr. -NHS02-Ph-4F, 

-NHS02Et, -NHS02Bn, -NHSO2CH2CF3, - NHS02CH2C02Me. -NHS02CHCH2iPr, -NHS02CHCH2Ph. 
-NHS02CH2CH2Ph, - NHCOCH2CH20Me, -NHCOPh, -NHCOEt, -NHCO-cyclo-Pr. -NHCO-cyclo-Hx, - 
NHCOCHgCOjEt, -NHCO-2-thienyl, -NHCO-5-isoxazolyl. -NHCONMez, -NHCOjEt. - NHC0C02Et. 
-NHCOCHjOMe. -NHCOCHjCHjCOzMe, N-succinimido. - NHCOCONMe2. -NHCOCONHg, -NHCOzMe, -NHCO- 

20 2-pyrimidlne. -NHCO-2-furan, - NHCO-3-triazol-1 -Me, -NHC02iPr, -NHC02CH2CH20Me); an optionally substitut- 

ed alkynyl (e.g.. -C^CCH20Me, -C^CPh, -C=C-n-Pr, -C^CCOjMe. -C=CCH2NHAc. -C ^CCHjNHSOsMe. 
-C=C-cyclo-pentyl(1-OH), -C=CCH20H); an optionally substituted carbamoyl (e.g., -CONHiPr. 
-CONHCH2CH20Me, -CONH-N-morphoryl, - CONHNHAc, -C0-(4-Me-piperazine), -CONH-(2-thiazoI). 
-CONHCH2CONMe2, - CONH(CH2)30COCF3. -C0NEt2, -CO-morphoryl, -CONHSOsMe, -C0NMeS02Me. - 

25 C0NHS02Ph), -CF3, -COMe. -SMe. -SOgMe. -OMe. -OCHgCOaMe. -OCHgCHgOMe. - CH2CH=CH2. -CN, 4-pip- 

erldyl, -NH2. hydrogen, -NHS02Me. 

[0750] Among these cxjmpounds, the following compounds showed a stronger integrase inhibiting activity: 

30 (R7 R29) = (OMe. -NHCOMe). (OMe, -C^CCH20H), (OMe, -NHSOjNMeg). (OMe. - NHCOCH2CH20Me). (OMe, 

-NHCOPh), (OMe, -NHCOCH2C02Et), (OMe, -NHCO-2-thlenyl), (OMe, -NHC02Et), (OMe, -NHCOCH20Me), 
(OMe, -NHCOCH2CH2C02Me), (OMe. NHC0C0NMe2), (OMe, -NHCOCONH2). (OMe, -C=CCH20Me), (OMe, 
-C^ CCH2NHAC). (OMe, -C^CCH2NHS02Me), (OMe, -C^C-cyclopentyl-(l-OH)), (NHCH2CH20Me, 
-C^CCH20H), (OMe, -CH2CH=CH2), (OMe. N-morphoryl). (NHNMe2.H), (NH2. -C^CCH20H). (NH2, H), 

35 (0CHMeCH20Me, H), (-0-(4-tetrahydropyran), H), (-0-4-piperidyl-N-acetyl,H), (-O-4-piperidyl-N-methanesulfo- 

nyl, H). 

Example C-3 

40 [0751] According to the above Examples, compounds of the following formula were synthesized. 



OH O 



45 




(V-l) 



R29 

50 
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R2d 



R7 



H 

NHCOMe 

NHCOPh 

NHCO-2-thienyl 

NHC0CH20Me 

NHCOCH2CH20Me 

NHC02Et 

NHCOCH2C02Et 

NHCOCH2CH2C02Et 

NHCOCONMe2 

NHCOCONH2 



Me 



OMe 



Ms 



C SCH2OH 
CsCH20Me 
CsCHzNHCOMe 
C5CH2NHS02Me 



morpholine 
CH2CH=CH2 

NMsCH2CH20Me 



NHNMe2 

NHCH2CH20Me 

NH2 

OCH2CH20Me 



OMe 



The following compounds having a 1 ,5-naphthylidine structure were synthesized. 
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Example D-1 
[0753] 

5 

a-2 

10 



15 



\ d-la / 

(oxc * ojcxz] 

\ 6-2. «"» / 



Boc ° -COaCMej 



„ — - cxar* oux:, 



d>3a 



d-3b 



OH 




d-4 O ^ Q.-I 



D-1 7-Benzyl-4-hydroxy-2-oxo-1 ,2-dihydro-[1 ,5] naphthylldine-S-carboxylic acid ethyl ester 

30 

10754] 



1 ) A compound a-2 (2.57g, 10 mmol) was added to acetic anhydride (25 ml) and the mixture was stirred under N2 
atomosphere at 120 °C for 3 hr. After evaporation, the residue was dissolved in toluene and evaporated again, 

35 then ethanol (30 ml) was added thereto. After reflux overnight, the mixture was evaporated to give a mixture of d- 

1a and d-lb (2.92 g), which was used for the next reaction without purification. 

2) To the mixture of d-1 a and d-lb (2.92 g), diphenylphosphoric azide (2.37 ml), and triethylamine (4.17 ml) was 
added t-buthyl alchol (30 ml), and the mixture was refluxed for 8 hr. To the residue was added a saturated ammo- 
nium chloride aqueous solution and the mixture was extracted with ethyl acetate. The extract was washed with a 

^0 saturated ammonium chloride aqueous solution, a saturated sodium bicarbonate aqueous solution and a saturated 

saline, dried with anhydrous magnesium sulphate, and evaporated. The residue was purified with silica gel column 
chromatography to give a mixture of compound d-2a and d-2b (1 .93 g) in 54% yield. 

3) To a solution of the above mixture of d-2a and d-2b (1 .93 g) in methylene chloride (15 ml), was added trifluor- 
oacetic acid (5 ml) and the mixture was stirred at room temperature for 4 hr, then evaporated. To the residue was 

^5 added a bicarbonate aqueous solution and the mixture was extracted with ethyl acetate. The extract was washed 

with a saturated ammonium chloride aqueous solution, a saturated sodium bicarbonate aqueous solution and a 
saturated saline, dried with anhydrous magnesium sulphate, then evaporated. The residue was purified with silica 
gel column chromatography to give compound d-3a (684 mg) and d-3b (271 mg) each as crystals. 
d-3a: NMR (CDCI3) 6: 1.44(3h. t, j=7.1hz), 3.92{2h. s). 4.44(2h, q, j=7.2hz), 5.67(2h, brs). 6.75(1 h, m). 7.15-7.30 

50 (5h, m), 7.98(1 h, d, j=1 .8hz). 

4) To a solution of d-3a (455 mg, 1 .78 mmol) and triethylamine (0.50 ml) in methylene chloride (5 ml), was added 
under ice-cooling ethyl malonyl chloride (0.35 ml). The mixture was stirred under ice-cooling for 1 hr and at room 
temperature for 2 hr, then dilute hydrochloric acid was added and the mixture was extracted with ethyl acetate. 
The extract was washed with water, a saturated sodium bicarbonate aqueous solution and a saturated saline, and 

55 dried with anhydrous magnesium sulphate, then evaporated. The residue was dissolved to toluene and evaporated 

to give crude compound d-4 (0.75 g), which was used for the next reaction without purification. 

5) To a solution of 60% sodium hydride (212 mg) in ethanol (5 ml), was added a solution of cnjde d-4 (0.75 g) in 
tetrahydrofuran (5 ml) under ice-cooling. The mixture was cooled to room temperature and stin-ed ovemight, then 
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2N HCI was added thereto and the mixture was extracted with chloroform(x 3). The extract was washed with 
water, dried over anhydrous sodium sulphate, and evaporated. The crystalline residue was recrystallized from 
chloroform - ethanol to give D-1 (375 mg) In 53% yield. 

mp:269-272 ^'C 

Elementary analysis for C18H16N2O4 
Calculation (%): C, 66.66; H, 4.97; N, 8.64. 
Found (%): C, 66.50; H, 4.85; N, 8.49 

NMR (CDCI3) 5: 1.47(3h, t. j=7.1hz). 4.09(2h. s). 4.52(2h. q. j=7.2hz). 7.18-7.34 (5h, m). 7.47 (1h. d. j=1.5hz). 8.50(1h 
d. p1.8hz), 11.53(1h, brs). 

Example D-2 

[0755] 



D-1 ^ r^YV^N^''^'^ 



OH P 

1 

H 

H 
D-2 




D-2 7-Benzyl-4-hydroxy-2-oxo-1.2-dihydro-[1.5] naphthylidlne-3-carboxyllc acid (2-diethylaminoethyl) amide 

[07561 To a solution of compound D-1 (97 mg. 0.30 mmol) in ethanol (5 ml), was added n.n-diethylethylenediamine 
(0.056 ml) and the mixture was refluxed for 1 hr. The mixture was cooled to room temperature and the precipitated 
crystal was filterd off, which was washed with ethanol to give D-2 (91 mg) in 77% yield. 
mp:276-278 °C 

Elementary analysis for C22H26N4O3 
Calculation (%): C, 66.99; H, 6.64; N, 14.20. 
Found (%): C, 66.93; H, 6.59; N, 14.17 

NMR (DMSO-Dg) 6: 0.98(6h. t. j=7.2hz). 2.48-2.60(4h. m). 4.12{2h, s). 7.22-7.36 (5h. m). 7.47 (1h. d, i=1 5hz) 8 52 
(1h. d, j=1.8hz). 10.34(1h, brs). 11,78(1h, brs). 



Example D-3 



7-Benzyl-4-hydroxy-2-oxo-1.2-dihydro-[1,5] naphthylidine-3- carboxylic acid (4-fluorobenzyl)amide 
[0757] 



OH O 




D.3 



[0758] According to the method of Example D-2, compound D-3 was synthesized. 
mp:>300 °C 

Elementary analysis for C23Hi8FN303 

Calculation (%): C. 68.48; H. 4.50; N, 10.42; F, 4.71. 

Found (%): C. 68.52; H, 4.50; N, 10.45; F, 4.49. 

NMR (DMSO-De) 5: 4.10(2h. s), 4.55(2h, d, j=6.0hz), 7.13-7.41 (9h, m). 7.47 (1h, d, j=1.8hz), 8.50(1 h d j=1 I 
1 0.59(1 h. brt,j=5.4hz). 11. 85(1 h. brs). 



214 



EP1 541 558 A1 



EXPERIMENTS 

[0759] The inhibitory activities against integrase of the presnt compounds were determined by the assay described 
below. 

5 

(1 ) Preparation of DNA solutions 

Substrate DNA and target DNA synthesized by Amersham Pharmacia Biotech, which sequences were indi- 
cated below, were dissolved in KTE buffer (composition: 100 mM KCI, 1 mM EDTA, 10 mM Tris-HCI (pH 7.6)) at 
a concentration of 2 pmol/fil and 5 pmol/^l, respectively. The DNA solutions were heated and then slowly cooled 
10 so that they were annealed with each complement. 

(Sequence of Substrate DNA) 

15 5'-Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG GAG T-3' 

3'- GAA AAT GAG TCA CAC CTT TTA GAG ATC GTC A-5' 

(Sequence of Target DNA) 

20 

5'- TGACCAAGGGCTAATTCACT-Dig-3' 
3'-Dig-ACT GGT TOO CGA TTA AGT GA -5* 

25 

(2) Calculations of the percent inhibitions (IC5Q values of test compounds) 

[0760] Streptavidin, obtained from Vector Laboratories, was dissolved in 0.1 M carbonate buffer (composition: 90 
mM Na2C03, 10 mM NaHCOj) at a concentration of 40 ^ig/ml. After coating each well of microtiter plates (obtained 
30 from NUNC) with 50 |il of the above solution at 4°C over night, each well was washed twice with PBS (composition: 
13.7 mM NaCI. 0.27 mM KCI, 0.43 mM Na2HP04, 0.14 mM KH2PO4) and blocked with 300 ^il of 1% skim milk in PBS 
for 30 min. Additionally, each well was washed twice with PBS and added with 50 ^il of the substrate DNA solution (2 
pmol/^il). The microtiter plates were kept at room temperature for 30 min. Then, each well was washed twice with PBS 
and once with H2O. 

35 [0761] Subsequently, to the each well prepared above were added 45 ^1 of the reaction buffer prepared from 1 2 ^il 
of the buffer (composition: 150 mM MOPS (pH 7.2), 75 mM MnCl2, 50 mM 2-mercaptoethanol, 25 % glycerol, 500 \igl 
ml bovine serum albumin-fraction V), 1 \i\ of target DNA (5 pmol/|il), and 32 ^il of the distilled water. Additionally, 6 }xl 
of either a test compound in DMSO or DMSO for positive control (PC) was mixed with the above reaction buffer, then 
9 \l\ of an integrase solution (30 pmol) was added thereto and the mixture was mixed well. To the well of negative 

40 control (NC) was added 9 \l\ of the integrase dilution buffer (composition: 20 mM MOPS (pH7.2), 400 mM potassium 
glutamate. 1 mM EDTA, 0.1 % NP-40, 20 % glycerol, 1 mM DTT. 4 M urea). 

[0762] The microtiter plates were incubated at 30**C for 1 hour. The reaction solution was removed and each well 
was washed twice with PBS. Subsequently, each well of the microtiter plates was filled with 100 jil of anti-digoxigenin 
antibody labeled with alkaline phosphatase (Sheep Fab fragment: obtained from Boehringer) and incubated at 30 °C 

45 for 1 hour. Then, each well was washed twice with 0.05 % Tween20 in PBS and once with PBS. Next. 150 ^1 of the 
Alkaline phosphatase reaction buffer (composition: 10 mM p-Nitrophenylphosphate (obtained from Vector Laborato- 
ries), 5 mM MgCl2, 100 mM NaCI, 100 mM Tris-HCI (pH 9.5)) was added to each well. The microtiter plates were 
incubated at 30°C for 2 hours and the reaction was terminated by the addition of 50 ^il of 1 N NaOH solution. The 
optical density (OD) at 405 nm of each well was measured and the percent Inhibition was determined by the following 

50 expression. 

The percent Inhibition (%) = 100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}] 

55 Cabs.; the OD of the well of the test compound 

NC abs.: the OD of the negative control (NC) 
PC abs.: the OD of the positive control (PC) 
[0763] When the percent inhibition (%) is X % at a concentration of x ^g/ml and the percent inhibition (%) is Y % at 
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a concentration of y jig/ml, one of which is more than 50 % and the other is less than 50 %, IC50 can be detenmined 
by the following expression. 

IC50 (Mg/ml)= x-{(X-50)(x-y)/(X-Y)} 

[0764] The IC 50 values, the concentration of the compounds at percent inhibition 50 %, are shown in Table 1 . Com- 
pound No. in the Table 1 is the same as compound No. of the above Examples. 

Table 1 



Comp. No 


MIA, IC50 (ug/ml) 


Comp. No 


MIA, IC50 (ug/ml) 


1-1 


0.11 


A-2 


0.13 


1-2 


0.12 


A-9 


0.09 


1-3 


0.14 


A-10 


0.14 


1-4 


0.12 


A-15 


0.29 


1-5 


0.20 


A-18 


0.24 


1-6 


0.17 


A-19 


0.12 


1-7 


0.24 


A-22 


0.19 


1-8 


0.13 


A-26 


0.15 


1-9 


0.28 


A-34 


0.29 


1-10 


0.48 


A-42 


0.23 


1-12 


0.50 


A-50 


0.11 


1-13 


0.37 


A-54 


0.57 


1-14 


0.44 


A-66 


0.29 


1-15 


0.66 


A-79 


0.13 


1-16 


0.16 


A-82 


0.11 


1-19 


0.43 


A-98 


0.19 


1-26 


0.37 


A-115 


0.18 


1-48 


0.35 






1-54 


0.38 






1-58 


0.16 






1-64 


0.43 






1-117 


0.071 






1-134 


0.14 






1-182 


0.19 






1-183 


0.14 







[0765] The compounds of the present invention other than the above compounds had the same or more integrase 
inhibitory activities as well. 

[0766] The compounds of the present invention have high stability against metabolism and they are superior inhibitory 

agents against integrase. 

FORMULATION EXAMPLES 

[0767] The following Fonnulation Examples 1 to 8 are mere illustration, but not intended to limit the scope of the 
invention. The term "active ingredient" means the compound of the present invention, the tautomer, the prodrug thereof. 



216 



EP1 541 558 A1 

its pharmaceutical acceptable salt, or its solvate. 
Formulation Example 1 
5 [0768] A hard gelatin capsule Is prepared using the following Ingredients: 





Dose (mg/capsule) 


Active ingredient 


250 


Starch, dried 


200 


Magnesium stearate 


10 


Total 


460 mg 



Formulation Example 2 

15 

[0769] A tablet is prepared using the following ingredients: 





Dose (mg/tablet) 


Active Ingredient 


250 


Cellulose, microcrystals 


400 


Silicon dioxide, fumed 


10 


Stearic acid 


5 


Total 


665 mg 



[0770] The components are blended and compressed to form tablets each weighing 665 mg. 
Formulation Example 3 

[0771] An aerosol solution is prepared containing the following components: 





Weight 


Active ingredient 
Ethanol 

Propellant 22 (chlorodifluoromethane) 
Total 


0.25 
25.75 
74.00 
100.00 



[0772] The active ingredient is mixed with ethanol and the mixture added to a portion of the propellant 22 was cooled 
to -30°C and transferred to a filling device. The required amount is then fed to a stainless steel container and diluted 
with the reminder of the propellant. The valve units are then fitted to the container. 

Formulation Example 4 



[0773] Tablets, each containing 60 mg of active ingredient, are made as follows. 





Active ingredient 


60 mg 




Starch 


45 mg 


50 


Microcrystals cellulose 


35 mg 




Polyvinylpyrrolidone (as 10% solution in water) 


4 mg 




Sodium carboxymethyl starch 


4.5 mg 




Magnesium stearate 


0.5 mg 




Talc 


1 mg 


55 


Total 


150 mg 



[0774] The active ingredient, starch, and cellulose are passed through a No. 45 mesh U.S. sieve, and the mixed 
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thoroughly. The aqueous solution containing polyvinylpyn-olidone is mixed with the resultant powder, and the admixture 
then is passed through a No. 14 mesh U.S. sieve. The granules so produced are dried at SO^'C and passed through a 
No, 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate, and talc, previously passed through 
No. 60 mesh U.S. sieve, are then added to the granules which, after mixing, are compressed on a tablet machine to 
yield tablets each weighing 150 mg. 

Formulation Example 5 

[0775] Capsules, each containing 80 mg of active Ingredient, are made as follows: 



Active ingredient 


80 mg 


Starch 


59 mg 


Microcrystals cellulose 


59 mg 


Magnesium stearate 


2mg 


Total 


200 mg 



[0776] The active ingredient, cellulose, starch, and magnesium stearate are blended, passed through a No. 45 mesh 
U.S. sieve, and filled into hard gelatin capsules in 200 mg quantities. 

Fonmulation Example 6 

[0777] Suppositories, each containing 225 mg of active ingredient, are made as follows: 



Active Ingredient 


225 mg 


Saturated fatty acid glycerides 


2000 mg 


Total 


2225 mg 



[0778] The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fatty acid 
glycerides previously melted using the minimum heat necessary. The mixture is then poured into a suppository mold 
of nominal 2g capacity and allowed to cool. 

Fomriulation Example 7 

[0779] Suspensions, each containing 50 mg of active ingredient, are made as follows: 



Active ingredient 


50 mg 


Sodium carboxymethyl cellulose 


50 mg 


Syrup 


1.25 ml 


Benzoic acid solution 


0.10 ml 


Flavor 


q.v. 


Color 


q.v. 


Purified water to total 


5 ml 



[0780] The active Ingredient is passed through a No. 45 U.S. sieve, and mixed with the sodium carboxymethyl cel- 
lulose and syrup to fomri a smooth paste. The benzoic acid solution, flavor and color are diluted with a portion of the 
water and added, with stirring. Sufficient water is then added to produce the required volume. 

Fomiulation Example 8 

[0781] An intravenous fomiulation may be prepared as follows: 



Active ingredient 


100 mg 


Isotonic saline 


1000 ml 



[0782] The solution of the above ingredients is generally administered intravenously to a subject at a rate of 1 ml 
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per minute. 

INDUSTRIAL APPLICABILITY 

[0783] The compounds of the present invention have inhibitory activities against integrase and efficient for treatment 
of AIDS as an antiviral agent and an anti-HIV agent. 

Claims 

1 . A compound of the general formula (I): 



a prodrug, a pharmaceutically acceptable salt or a solvate thereof; wherein: 
B1 is -C(R2)= or -N=; 

one of R'' and R2 Is a group of the formula: -Z''-Z2-Z3-R5 wherein 

and Z^ each are independently a single bond, optionally substituted atkylene or optionally substituted 
alkenylene; 

7?- is a single bond, optionally substituted alkylene, optionally substituted alkenylene, -CH(OH)-, -S-, 
-SO-, -SO2-. -S02N(R6)., -N(R6)S02-, -0-, -N(R6}-, -N{R6)C0-, -C0N(R6)-. -C(=0)-0-, -0-C{=0)- or -CO-; 

R6 is hydrogen, optionally substituted alkyi, optionally substituted alkenyl, optionally substituted aryl or 
optionally substituted heteroaryl; and 

is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyi, op- 
tionally substituted cycloalkenyl or optionally substituted heterocycle, and 
the other of R^ and R2 is hydrogen or a substituent selected from Substituent Group A; 
Ri* is hydrogen or a substituent selected from Substituent Group A; 

-Ai- is -C(-Y)=C(-RA)-C(-R3)=C(-R4)-, -C(-Y)=C(-RA)-C{-R3)=N-. -C(-Y)=C{-RA)-C{=X)-N{-R^)-, .C(-Y)=C{- 
RA)-N=C(-R^)-, -C(-Y)=C(-RA)-C(-R3)-C(-R4)-, -C(-Y)=C(-RA)-0-C(-R4)., - C(-Y)=C(-RA).C(-R3)-0-, -C(-Y)=C 
(-RA)-O- or -C(-Y)=C(-RA)-C(=X)-0- wherein 

X is oxygen or sulfur; 

Y is -OH. -SH or -NH2; 

RA is -C{=Z)R7 wherein Z is oxygen or sulfur; and R^ is a substituent selected from 
Substituent Group A. 
-NHOH, 

-N=NR''0 wherein R''^ Is hydrogen, alkyI, acyl, aralkyi, aryl or heteroaryl, 
-NHS02R''2 wherein R12 is alkyI, aryl, aralkyi, hydroxy or amino, 
-PO(OH)2. 

-PO(OH)(R^3) wherein R^^ is alkyI, aryl or aralkyi. or 
a group of the formula: 



wherein Ring C is a nitrogen-containing heteroaromatic ring group optionally substituted by one to four of substit- 
uents selected from a group consisting of Substituent Group A and a substituent represented by the formula: -Z^- 




(I) 




Z2-Z3-R5 
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wherein Z\ Z^, Z^and are as defined above; 

R3 and each is independently a substituent selected from Substituent Group A or hydrogen; 
Substituent Group A is a group consisting of halogen, optionally substituted alkoxycarbonyl, carboxy, optionally 
substituted alkyi, optionally substituted alkoxy, alkoxyalkyi, nitro, hydroxy, hydroxyalkyi, optionally substituted alke- 
nyl, optionally substituted alkynyl, alkylsulfonyl, alkyloxysulfonyl, optionally substituted amino, optionally substitut- 
ed aminosulfonyl, alkylthio, alkylthioalkyi, haloalkyi, haloalkoxy, haloalkoxyalkyi, cycloalkyi, cycloalkenyl, oxo, thi- 
0X0, alkylenedioxy, alkylene, alkenylene, nitroso, azido, amidino, guanidine, cyano, isocyano, mercapto, optionally 
substituted carbamoyl, optionally substituted carbamoylalkyi, optionally substituted sulfamoyi, sulfoamino, sulfo, 
formyl, alkylcarbonyl, alkylcarbonyloxy, hydrazine, morpholino, phosphono, phosphlnico, optionally substituted ar- 
yl, optionally substituted heteroaryl, optionally substituted heterocycle, optionally substituted aralkyi, optionally 
substituted heteroaralkyi, optionally substituted aryloxy, optionally substituted heteroaryloxy, optionally substituted 
heterocycleoxy, optionally substituted arylthio, optionally substituted heteroarylthio, optionally substituted aralky- 
loxy, optionally substituted heteroaralkyloxy, optionally substituted aralkylthio, optionally substituted heteroar- 
alkylthio, optionally substituted aryloxyalkyl. optionally substituted heteroaryloxyalkyl, optionally substituted arylth- 
ioalkyi, optionally substituted heteroarylthioalkyi, optionally substituted arylsulfonyl, optionally substituted heter- 
oarylsulfonyl, optionally substituted aralkylsulfonyl, optionally substituted heteroaralkylsulfonyl, optionally substi- 
tuted alkylcarbonyl alkyI, optionally substituted arylcarbonyl alkyI, alkylsulfonyloxy, sulfamoyloxy and optionally 
substituted arylcarbonyl; 

provided that (1) when -A^- is -C(-Y)=C{-RA)-C(-R3)=C(-R4)-, ra is not the following substituted carbamoyl; 
(2) when -A^- is -C(-Y)=C{-RA)-C(-R3)=C(-R4)-, R1' is hydrogen; and (3) when -A^- is -C(-Y)=C{-RA)-N=C(-R4)-. 
RA is not the following substituted carbamoyl; and that, in the substituted carbamoyl of (1) and (3), its N atom is 
substituted with both a group of the formula: -L-A^ wherein L is a single bond or alkylene, alkenylene, cycloalkylene, 
alkylcycloalkylene, cycloalkylalkylene or alkyl (cycloalkyi )alkylene, each optionally substituted and/or optionally in- 
terrupted by a heteroatom. or -0{C=0)- or -C{=0)0-; A^ is optionally substituted aryl or optionally substituted 
heterocycle and a group of the formula: -R"" wherein R'" Is a hydrogen, optionally substituted alkyl or optionally 
substituted phenyl at the same time, or "-Rm" and "-L-A^" may be combined together with the adjacent N atom to 
form an optionally substituted heteroring. 

A compound of the general formula (II): 



a prodrug, a phannaceutically acceptable salt or a solvate thereof; 
wherein: 

B2 is -C(R2')= or -N=; 

one of R'' and R2' is a group of the fonnula: -Zi-Z2-Z3-R5 wherein Z\ Z2, Z^ and RS are as defined in claim 1 
and the other of R'' and R2* is hydrogen; 

.A2. is -C(-Y)=C(-RB)-C(-R24)=C(-R25)., -C(-Y)=C(-RB)-C(-R24)=N-. .C(-Y)=C(-RB)-C(=X)-N(-R25)-, -C(-Y)=C 
(.RB).N=C(-R25)., _c(-Y)=C{-RB)-C{-R24)-C(-R25)-, .C(-Y)=C(-RB)-0-C(-R25)-, -C(-Y)=C(-RB)-C(-R24)-0- -C 
(-Y)=C(-RB)-0- or -C(-Y)=C{-RB)-C{=X)-0- wherein X and Y are as defined in claim 1 ; 
RB is 

-C(=0)R26 wherein R26 is hydroxy, alkoxy, alkyl, optionally substituted aryl or optionally substituted het- 
erocycleoxy, 

-C0N(RS)(R9) wherein R^ and R^ each is independently hydrogen, alkyl, aralkyi or acyl. 
-NHOH, 

-N=NR^o wherein R^o hydrogen, alkyl, acyl, aralkyi, aryl or heteroaryl, 
-NHS02R^2 wherein R^2 jg alkyl, aryl, aralkyi, hydroxy or amino, 
-P0(0H)2. 

-P0(0H)(R13) wherein R^^ js alkyl, aryl or aralkyi. or 
a group of the formula: 





220 



EP1 541 558 A1 




wherein ring C is as defined in Claim 1 ; 

one of and R25 js 

carboxy, 

-N(R14)(R15) wherein R''* and R^s each is independently 
hydrogen, 
alkyl. 

cycloalkyi, 

-{CH2)i.30Ri^ wherein R^^ is hydrogen, alkyl, acyl or aryl, 

-C(=0)R^^ wherein R''^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted alkyl, 
haloalkyi, optionally substituted aryl. optionally substituted heteroaryl. optionally substituted aralkyl, optionally 
substituted heteroaralkyl or optionally substituted amino, 

-C{=S)R''^ wherein R''^ is as defined above, or 

-S02R2^ wherein R^^ is alkyl or optionally substituted amino) or 

R^^ and R^s may be combined to form optionally substituted thioamidino or R^* and R''^ combined with 
adjacent nitrogen atom form optionally substituted nitrogen containing heterocycle optionally having nitrogen, 
sulfur and/or oxygen atom in the cycle, 
-(CH2)o.30R^Q wherein R^^ is hydrogen, alkyl, acyl or aryl, 
-(CH2)i.3CONHRi9 wherein R^s is hydrogen, alkyl, acyl or aryl, 
-SO3R20 wherein R^O is alkyl or hydroxy, 
-S02R^'' wherein R^i is alkyl or optionally substituted amino, 
-P0(0H)2. 

-PO(OH)(R22) wherein R22 is alkyl, 
haloalkyi, 

-(CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl, 
-(CH2)o.3CN, 

-R41-COOR42 wherein R^i is alkenyl and R'*2 js hydrogen or alkyl, 

-(CH2)i.3R'^° wherein R'^o is optionally substituted aryl or optionally substituted heteroaryl, 

optionally substituted aryl or 

optionally substituted heteroaryl; and 

the other of R24 and R25 is hydrogen or heterocycle; 

provided that (1) when -A''- is -C(-Y)=C(-RA)-C{-R3)=C(-R4)-, RA is not the following substituted car- 
bamoyl; (2) when -A1- is -C(-Y)=C(-RA)-C(-R3)=C(-R4)-, RI* is hydrogen; and (3) when -A^- is -C(-Y)=C(-RA)- 
N=C(-R'^)-, RA is not the folowing substituted carbamoyl; and that, in the substituted carbamoyl of (1 ) and (3), 
its N atom is substituted with both a group of the fomnula: -L-A^ wherein L is a single bond or alkylene, alke- 
nylene, cycloalkylene, alkylcycloalkylene, cycloalkylalkylene or alkyl(cycloalkyl)alkylene, each optionally sub- 
stituted and/or optionally interrupted by a heteroatom, or -0(C=0)- or -C(=0)0-; A^ is optionally substituted 
aryl or optionally substituted heterocycle and a group of the formula: -R"^ wherein R"^ is a hydrogen, optionally 
substituted alkyl or optionally substituted phenyl at the same time; or "-R"^" and "-L-A^" may be combined 
together with the adjacent N atom to form an optionally substituted heteroring. 

The compound of claim 1 represented by the general formula (III): 
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the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein Y, R^, Ri and R2' are as defined in claim 2; 
one of R27 and R28 is 
carboxy, 

-N(Ri4)(Ri5) wherein R14 and R^s each is independently 
hydrogen, 
alkyi, 

cycloalkyi, 

-(CH2)i.30R^6 wherein R''^ \s hydrogen, alkyi, acyl or ary!, 

-C(=0)R1^ wherein R^^ js hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted alkyI, 
haloalkyl. optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyi, optionally sub- 
stituted heteroaralkyi or optionally substituted amino, 

-C(=S)Ri7 wherein Ri7 is as defined above, or -SOzR^^ wherein R21 Is alkyI or optionally substituted 

amino, 

R''^ and R^^ may be combined to form optionally substituted thioamidino group, or 
R^^ and R^s are combined together with the adjacent nitrogen to form an optionally substituted nitrogen- 
containing heterocycle optionally containing nitrogen, sulfur or oxygen atom in Its ring, 

-(CH2)o.30Ri8 wherein R18 is hydrogen, alkyI, acyl or aryl, 

-(CH2)i.3CONHRi9 wherein R19 Is hydrogen, alkyi, acyl or aryl, 

-SO3R20 wherein R20 js alkyI or hydroxy, 

-SO2R2'' wherein R2i is alkyI or optionally substituted amino, 

-P0(0H)2, 

-PO(OH)(R22) wherein R22 is alkyI, 
haloalkyl, 

-{CH2)i.3COR23 wherein R23 is alkyI or optionally substituted aryl, 
-(CH2)o.3CN, 

-R41-COOR42 wherein R^i Is alkenyl and R42 is hydrogen or alkyl. 
-{CH2)i.3R40 wherein R^o is optionally substituted aryl or optionally substituted heteroaryl, 
optionally substituted aryl or 
optionally substituted heteroaryl; and 
the other of R27 and R28 is hydrogen or heterocycle. 

The compound of claim 1, represented by the general fomiula (IV-1): 




the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein Y, R\ R^ R2 and R^ are as defined in claim 1 . 
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The compound of claim 1. represented by the general formula (IV-2): 




the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein X, Y, R^, R\ R2 and R^ are as defined in claim 1. 

The compound of claim 1 , represented by the general formula (V): 




the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein Y, RA. R1 and R^ are as defined in claim 1 ; 
r29 j3 hydrogen, 
carboxy, 

-N(Ri4)(Ri5) wherein R^^ and R^s each Is independently 
hydrogen, 
alky], 

cycloalkyi, 

-(CH2)i.30R^6 wherein R''® is hydrogen, alkyi, acyl or aryl, 

-C(=0)R''^ wherein R^^ is hydrogen, hydroxy, alkoxy, alkyI, haloalkyi, alkoxy alkyI, cycloalkyi, alkoxy 
carbonylmethyl, optionally substituted aryl or optionally substituted heteroaryl, 
-C(=S)R''^ wherein R''^ is as defined above, 

-S02R^'' wherein R^i is alkyI, optionally substituted aryl, optionally substituted aralkyi or optionally 
substituted amino, 

R^^ and R''^ may be combined together to form an optionally substituted thioamidino group, or 
R''^ and R''^ may be combined together with the adjacent nitrogen atom to form optionally substituted 
nitrogen containing heterocycle optionally possessing nitrogen, sulfur and/or oxygen in its ring, 

-(CH2)o.30R^Q wherein R^^ is hydrogen, alkyI, acyl or aryl. 

-(CH2)i.3CONHRi9 wherein R^Q is hydrogen, alkyI, acyl or aryl. 

-SO3R20 where R20 is alky! or hydroxy, 

-SO2R2'' wherein R21 is alkyI or optionally substituted amino, 

-PO(OH)2. 

-PO(OH)(R22) wherein R22 is alkyl. 
haloalkyi, 

-(CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl. 
-(CH2)o.3CN. 

-R^i-COOR'^2 wherein R^i is alkenyl and R42 is hydrogen or alkyl, 

-(CH2)i.3R^*^ wherein R^o is optionally substituted aryl or optionally substituted heteroaryl, 

optionally substituted aryl, 

optionally substituted heteroaryl, 

optionally substituted alkynyl. 
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optionally substituted alkylthio, or 
optionally substituted alkoxy. 

7. The compound of claim 1 , represented by the general formula (Vl): 




R 



(VI) 



the prodnjg, the pharmaceutically acceptable salt or the solvate thereof; 

wherein Y, R\ and R2 are as defined in claim 1 ; and R27 and R^s are as defined in claim 3. 

8. The compound of claim 1, represented by the general formula (VII): 




(VII) 



the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein Y, RA, ri, r2 and R^ are as defined in claim 1 . 

9. The compound of Claim 1 , represented by the general formula (VIII): 




(vni) 



the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein Y, R^, Ri, r2 and R^ are as defined in Claim 1. 



10. The compound of daim 1. represented by the general formula (IX): 
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the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein Y, R^, and R2 are as defined In claim 1 . 

1 1 . The compound of claim 1 , represented by the general formula (X): 




the prodrug, the pharmaceutically acceptable salt or the solvate thereof; 
wherein X, Y, R^ R^ and R2 are as defined In claim 1 . 

12. The compound of claim 1 , the prodrug, the phamiaceutically acceptable salt or the solvate thereof; 
wherein R3 or R^ is 

a carboxy or 

-N(R''4)(R15) wherein R^^ and R^^ each is independently 
hydrogen, 
alkyl. 
acyl, 

-SO2R2'' wherein R^i is alkyl or optionally substituted amino, or 

R^* and R^^ may be combined together with the adjacent nitrogen atom to form nitrogen-containing 
heterocycle optionally containing sulfur in its ring. 

13. The compound of claim 1 , the prodmg, the phannaceutically acceptable salt or the solvate thereof; 
wherein R^ or R^ is 

-N(Ri^)(Ri5) wherein R^^ and R^^ each is independently 

hydrogen, 

alkyl. 

acyl, 

-S02R^'' wherein R^i is alkyl or optionally substituted amino, or 

R''* and R''^ may be combined together with the adjacent nitrogen atom to form a nitrogen-containing 
heterocycle optionally containing sulfur in its ring. 



14. The compound of claim 1, represented by the formula: 
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the prodrug, the pharmaceutically acceptable salt or solvate thereof; 

wherein Is a group of the formula: -Z^-Z^-Z^-H^ wherein Z^, Z^ and R5 are as defined in claim 1 ; 
R2 Is hydrogen; 

r29 Is hydrogen, halogen, optionally substituted amino, optionally substituted alkoxy, alkylsulfonyloxy, sulfamoy- 
loxy, alkylthio, alkylsulfonyl, optionally substituted sulfamoyi, optionally substituted alkenyl; optionally substituted 
alkynyl, optionally substituted aryl. carboxy, alkoxycarbonyl, optionally substituted carbamoyl, acyl or optionally 
substituted alkyl; 

RA is a group of the formula: -C(=0)-R7 wherein R^ is hydroxy, optionally substituted alkoxy, optionally substituted 
amino, optionally substituted alkyl, optionally substituted aralkyi or optionally substituted heterocycleoxy; and 
Y is hydroxy. 

15. The compound of claim 14, the prodrug, the phannaceutlcally acceptable salt or the solvate thereof, wherein: 

Ri is benzyl optionally substituted by halogen; 
R2 is hydrogen; 

R29 is hydrogen, halogen, optionally substituted amino, optionally substituted alkyl, optionally substituted alke- 
nyl, optionally substituted alkynyl, optionally substituted aryl, carboxy, alkoxycarbonyl or optionally substituted 
carbamoyl; 

RA is a group of the fomnula: -C(=0)-R7 wherein R^ is 

hydroxy, 

optionally substituted alkoxy, 

NRSR9 wherein R^ and R^ each is independently hydrogen, optionally substituted alkyl. optionally sub- 
stituted alkoxy or optionally substituted amino, 
optionally substituted alkyl or 
optionally substituted heterocycleoxy; and 

Y is hydroxy. 

16. The compound of claim 14. the prodrug, the phannaceutically acceptable salt, or the solvate thereof, wherein: 

R'' is benzyl optionally substituted by halogen; 
R2 is hydrogen; 

R29 is hydrogen, halogen, optionally substituted amino, optionally substituted alkenyl; optionally substituted 
alkynyl, carboxy. alkoxycarbonyl or optionally substituted carbamoyl; 
RA is a group of the formula: -C(=0)-R7 wherein R^ is 
hydroxy, 

optionally substituted alkoxy, 
NR®R9 wherein R® Is hydrogen and R® is 
hydrogen, 

alkyl optionally substituted by alkoxy or 
amino optionally substituted alkyl, or 
optionally substituted heterocycleoxy; and 

Y is hydroxy. 

17. The compound of claim 14, the prodrug, the pharmaceutically acceptable salt or the solvate thereof, wherein: 

R"* is benzyl optionally substituted by halogen; 
R2 is hydrogen; 
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RA is a group of the formula: -C(=0)-R^ wherein is hydroxy, methoxy, -NHj. - NHCH2CH2OCH3. -NHOCH3, 
-NHN(CH3)2. -NHCH2CH2OCH3, -(CH2)30CH3, - 0(CH2)30CH3, -OCH(CH3)CH20CH3. optionally substituted 
piperidyloxy or optionally substituted tetrahydropyranyloxy; 
Y Is hydroxy; and 

R29 is any one of the following groups: 




I o 

HNy^ — "^N" -GOOH 
O H 



an optionally substituted amino selected from the group consisting of -NHS02Me, - NHCOMe, -NHS02NMe2, 
-NHS02iPr, -NHS02-Ph'4-F. -NHS02Et, -NHSOjBn, - NHSO2CH2CF3. -NHS02CH2C02Me, 
-NHS02CHCH2iPr. -NHS02CHCH2Ph, - NHCOCH2CH20Me, -NHCOPh, -NHCOEt, -NHCO-c-Pr. -NHCO-c- 
hex, - NHCOCH2C02Et, -NHCO-2-thienyl, -NHCO-5-isoxazolyl, -NHCONMea, -NHCOjEt, - NHCOC02Et, 
-NHCOCH2CH2C02Me, N-succinimlde. -NHCOCONMe2. -NHCO CH2CONMe2. NHCOCONH2, -NHC02Me, 
-NHCO-2-pyrimidine, -NHCO-2-furan, - NHCO-3-triazol-1-Me, -NHC02iPr, -NHC02CH2CH20Me, p-tolue- 
nesulfonylamino, (2-thiazole-4-yl)acetylamino, 2-(dimethylcarbamoyl)acetylamino,thiazole-4-carbonylamino, 
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methylaminooxazalylamino and {thiazole-5-carbonyl)amino, an optionally substituted alkynyl selected from 
the group consisting of -C-CCHjOMe, -C=CPh, -C=C-N-Pr, -C=CC02Me. -C=CCH2NHAc, 
-C=CCH2NHS02Me, -C=C-c-pentyl(1-0H) and -C=CCH20H, 

an optionally substituted carbamoyl selected from the group consisting of -CONH-iPr, -CONHCH2CH20Me, 
-CONH-N-morpholyl, -CONHNHAc. -CO-(4-Me-piperazine). - CONH-{2-thiazol), -CONHCH2CONMe2, 
-CONH(CH2)30COCF3. -C0NEt2, -CO-morpholyl. -CONHSOzMe, -C0NMeS02Me and -C0NHS02Ph, 
-CF3, -COMe, -SMe, -S02Me, -OMe, -OCH2C02Me. -OCH2CH20Me. -CH2CH=CH2, -CN, 4-piperidinyl. -NH2, 
hydrogen, CI. Br, COOMe. 2-oxo-pynrolidinyl, 2-oxopiperidyl or 4-(hydroxymethyl)phenyl. 

18. The compound of claim 14, the prodaig, the pharmaceutically acceptable salt or the solvate thereof, wherein: 

Ri is a benzyl optionally substituted by halogen; 
R2 is hydrogen; 

RA is a group of the fomiula: -C(=0)-R7 wherein R^ is methoxy. -NHCH2CH2OCH3, - NHg. -NHN(CH3)2, -O 
(CH2)30CH3, -OCH(CH3)CH20CH3, optionally substituted piperidyloxy (substituent: acetyl or methanesulfo- 
nyloxy) or optionally substituted tetrahydropyranyloxy; 
Y is hydroxy; and 
R29 is 

an optionally substituted amino selected from the group consisting of -NHCOMe, - NHS02NMe2, 
-NHCOCH2CH20Me, -NHCOPh, -NHCOCH2C02Et, -NHCO-2-thlenyl, - NHC02Et, -NHCOCH2CH2C02Me. 
-NHC0C0NMe2 and -NHCOCONH2). 

an optionally substituted alkynyl selected from the group consisting of -C^ CCH20Me, -C=CCH2NHAc, 
-C=CCH2NHS02Me. -C=C-c-pen-(1-0H) and -C= CCHjOH, 

-CH2CH=CH2, 4-piperidyl or hydrogen. 

19. The compound of claim 19, represented by the formula: 




(in-i) 



the phamiaceutically acceptable salt or the solvate thereof; 
wherein: 

RB is -C(=0)R26 wherein R26 is hydroxy, alkoxy, alkyi, alkoxyalkyi, cycloalkyi, optionally substituted aryl, op- 
tionally substituted heteroaryl or optionally substituted heterocycleoxy or 

-CON(R^)(R^) wherein R^ and R^ each is independently hydrogen, alkyl or alkoxy; R^ is a group of the 
formula: -Z^-RS wherein 7? is optionally substituted alkylene; R^ is optionally substituted aryl; 
r28 is carboxy, 

-N(R^^)(R^5) wherein R^^ and R''^ each is independently 
hydrogen, 
alkyl. 

cycloalkyi, 

-(CH2)i.30R^® wherein R''^ is hydrogen, alkyl, acyl or aryl, 

-C(=0)R''^ wherein R^^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted 
alkyl, haloalkyi, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyl, op- 
tionally substituted heteroaralkyi or optionally substituted amino, 
-C(=S)R''^ wherein R''^ is as defined above, 
-S02R2^ wherein R^i is alkyl or optionally substituted amino, 
Ri^ and may be combined to form an optionally substituted thioamidino group, or 
R^4 and R^^ ^gy be combined together with the adjacent nitrogen to form optionally substituted 
nitrogen containing heterocycle optionally having nitrogen, sulfur and/or oxygen in its ring. 
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-(CH2)o.30R^® wherein R""® is hydrogen, all<yl, acyl or aryl, 

-(CH2)i.3CONHR''9 wherein Ri9 is hydrogen, alkyi, acyl or aryl, 

-SO3R20 wherein R20 is alkyI or hydroxy. 

-S02R^^ wherein R^^ is alkyI or optionally substituted amino, 

-P0(0H)2. 

-PO(OH)(R22) wherein R22 is alkyI, 
haloalkyi, 

-{CH2)i.3COR23 wherein R23 is alkyI or optionally substituted aryl, 
-(CH2)o.3CN. 

-R41-COOR42 wherein R^i is alkenyl, R42 is hydrogen or alkyl, 

-(CH2)i.3R'*° wherein R^o is optionally substituted aryl or optionally substituted heteroaryl, 
optionally substituted alkenyl, 
optionally substituted alkynyl, 
optionally substituted aryl or 
optionally substituted heteroaryl. 



20. The compound of claim 19, the phanmaceutically acceptable salt or the solvate thereof, wherein: 

RB is -C(=0)R26 wherein R26 is hydroxy, alkoxy, alkyl, alkoxyalkyi, cycloalkyl or optionally substituted hetero- 
cycleoxy; 

Ri is a group of the formula: -Z2-R5 wherein Z2 Is methylene; R^ is phenyl optionally substituted by halogen; 
R28 is 

carboxy, 

-N(R'''*)(R''5) wherein R^^ and R^^ each is independently 
hydrogen, 
alkyl. 

cycloalkyl, 

-(CH2)i.30R''6 wherein R''^ is hydrogen, alkyl, acyl or aryl, 

-C(=0)R''^ wherein R''^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted 
alkyl, hatoaikyi, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyi, op- 
tionally substituted heteroaralkyl or optionally substituted amino, 

-C(=S)R''^ wherein R^^ is as defined above, 

-S02R2^ wherein R21 is alkyl or optionally substituted amino, 

R''^ and R^^ may be combined together to form optionally substituted thioamidino group, or 
R^* and R''^ may be combined together with the adjacent nitrogen atom to form an optionally 
substituted nitrogen-containing heterocycle optionally possessing sulfur and/or oxygen in its ring, 

-(CH2)o.30R^® wherein R^® is hydrogen, alkyl, acyl or aryl, 

'(CH2)i.3CONHRi9 wherein R^^ is hydrogen, alkyl, acyl or aryl. 

-SO3R20 wherein R20 is alkyl or hydroxy, 

-SO2R21 wherein R2i Is alkyl or optionally substituted amino, 

-PO(OH)2. 

-PO(OH){R22) wherein R22 is alkyl. 
haloalkyi, 

-(CH2)i.3COR23 wherein R23 is alkyl or optionally substituted aryl, 

-{CH2)o.3CN, 

-R4^-C00R^2 wherein R^"" is alkenyl and R^2 jg hydrogen or alkyl, 

-(CH2)i.3R^° wherein R^o is optionally substituted aryl or optionally substituted heteroaryl. 

optionally substituted alkenyl, 

optionally substituted alkynyl, 

optionally substituted aryl or 

optionally substituted heteroaryl. 



21. The compound of claim 1, represented by the formula: 
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(ffl-i) 



the pharmaceutically acceptable salt or the solvate thereof; 
wherein: 

is a group of the formula: -C(=0)R26 wherein R26 is hydroxy, optionally substituted alkoxy, optionally sub- 
stituted alkyi, optionally substituted alkoxyalkyl. optionally substituted cycloalkyi or optionally substituted het- 
erocycleoxy; 

R1 is a group of the formula: -CHj-R^ wherein R^ is phenyl optionally substituted by halogen; and 
R^^ is cart>oxy, optionally substituted alkyI, optionally substituted alkenyl. optionally substituted amino, option- 
ally substituted carbamoyl, optionally substituted acyl, optionally substituted aralkyloxycarbonyl, optionally 
substituted heteroring, optionally substituted (heteroring)alkyl or optionally substituted aryl. 



22. The compound of claim 19, the pharmaceutically acceptable salt or the solvate thereof, wherein 

RB is a group of the fomiula: -C(=0)R26 wherein R26 is hydroxy, alkoxy or optionally substituted heterocycleoxy; 
R^ is a group of the formula: -CHj-R^ wherein R5 is phenyl optionally substituted by halogen; and 
R28 is a group shown below: 
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J ' I 



H H 



o 

H 



H O 



I 



H O "v^N^ T 



" O O o^N^° 



H I 

ht4. 



H H 
H Ho 



H ' 6 6 o^mV^ 



H 6 
H O 



H 

I O 

HN^^v^f^^ -COOH 
O H 

23. The compound of claim 22, the pharmaceutically acceptable salt or the solvate thereof, wherein is -C{=0)R26 
wherein R26 is alkoxy. 

24. The compound of claim 22. the pharmaceutically acceptable salt or the solvate thereof, wherein RB is -C(=0)R26 
wherein R26 is alkoxy and R^s is carboxy. 
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25. A compound of the formula: 



OH O 




a-3) 



CO2H 



a phamnaceuticaliy acceptable salt or a solvate thereof. 

26. The compound of the formula (1-3) of Claim 25, an alkali metal salt, alkali earth metal salt or amine salt thereof. 

27. The compound of the formula (1-3) of Claim 25. a meglumine salt or solvate thereof. 

28. A pharmaceutical composition comprising the compound of any one of claims 1 to 27, a prodrug, a pharmaceutically 
acceptable salt or a solvate thereof. 

29. The pharmaceutical composition of claim 28 that is for inhibiting an enzyme. 

30. The phannaceutical composition of claim 28 that is for inhibiting a nucleic acid-related enzyme. 

31. The phannaceutical composition of claim 28 that is for inhibiting an HIV integrase. 

32. The pharmaceutical composition of claim 28 that is for anti-HIV. 

33. The phannaceutical composition of claim 28 that is for preventing or treating AIDS or AIDS-related complications. 

34. A mixed composition for anti-HIV comprising the pharmaceutical composition of claim 31 together with a reverse 
transcriptase inhibitor and/or a protease inhibitor. 

35. The pharmaceutical composition of claim 31 that is for elevating an anti-HIV activity of a reverse transcriptase 
inhibitor and/or a protease inhibitor. 

36. A method for preventing or treating AIDS or AIDS related complications, which comprises administering the phar- 
maceutical composition of claim 28. 

37. Use of the compound of any one of claims 1 to 27 for preparing a phannaceutical composition for preventing or 
treating AIDS or AIDS-related complications. 

38. A process for preparing Compound (111-1 -B), which comprises reacting Compound (G-1) and Compound (G-ll) in 
the presence of an acid catalyst as represented by the following scheme: 



wherein Q is halogen; n is an integer 0 to 3; is hydrogen or protective group of phenolic hydroxy; R26 is hydroxy. 




;0R 



►26 



(G-ll) 



(IIM-B) 
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alkoxy. alkyl. alkoxyalkyi, cycloalkyt, optionally substituted aryl, optionally substituted heteroaryl, optionally substi- 
tuted heterocycleoxy or -N(R8)(R9) wherein and R^ each is independently hydrogen, alkyl or alkoxy; 
Yi is 

hydrogen, 

halogen, 
carboxy, 
alkoxycarbonyl, 

optionally substituted carbamoyl, 

-N(Ri^)(R''5) wherein R^^ and R^^ each is independently 

hydrogen. 

alkyl, 

cycloalkyi, 

-(CH2)i.30R^6 wherein R^^ is hydrogen, alkyl, acyl or aryl, 

-C(=0)R^ wherein Ri^ is hydrogen, hydroxy, optionally substituted alkoxy, optionally substituted alkyl, 
haloalkyi, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyi, optionally sub- 
stituted heteroaralkyi or optionally substituted amino, 

-C(=S)R^^ wherein R""^ is as defined above, 
-S02R^^ wherein R21 is alkyl or optionally substituted amino, 
R''^ and R^^ may be combined to form an optionally substituted thioamidino group, or 
R''^ and R''^ may be combined together with the adjacent nitrogen to form optionally substituted nitrogen 
containing heterocycle optionally possessing nitrogen, sulfur and/or oxygen in its ring, 
-{CH2)o.30R^s wherein R^^ is hydrogen, alkyl, acyl or aryl, 
-(CH2)i.3CONHRi 9 wherein R^^ is hydrogen, alkyl, acyl or aryl, 
-SO3R20 wherein R20 is alkyl or hydroxy, 
-S02R2^ wherein R^i is alkyl or optionally substituted amino. 
-P0(0H)2, 

-PO(OH)(R22) wherein R22 is alkyl, 
haloalkyi, 

-(CH2)i_3COR23 wherein R23 is alkyl or optionally substituted aryl, 
-(CH2)o.3CN. 

-R4^-C00R^2 wherein R^'' is alkenyl and R^2 js hydrogen or alkyl, 

-(^^2)1.3^^^ wherein R^^ is optionally substituted aryl or optionally substituted heteroaryl, 

optionally substituted aryl or 

optionally substituted heteroaryl. 

39. The process of claim 38, wherein (Q)n is F; R26 is alkoxy; is hydrogen, halogen, carboxy or alkoxycarbonyl; 
and X** is an ether type protecting group or an ester type protecting group. 

40. The process of claim 38, wherein (Q)n is p-F; R26 is methoxy; V is hydrogen, halogen, carboxy or methoxycarbonyl; 

is hydrogen, alkyl or aralkyi. 

41. The process of claim 38, in which the reaction is carried out in the presence of an acid catalyst and an oxidizing 
reagent. 
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